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$985 Completely Equipped 


Hl Self-Starter Timken Bearings Mohair Top and Boot 

i 30 Horse-power Center Control Clear Vision-Rain-Vision 
5-Passenger Touring Car Remy Magneto Wind Shield 
1%0-Inch Wheel Base Warner Speedometer Prestolite Tank 














AM q In six years we have jumped from 400 cars a year 
Hil to 40,000 cars a year. This is an increase of nearly Ht 
Hi 10,000 per cent. This growth is greater than that of 
Hi any other single concern in the industry. This growth 
Hi is greater than the growth of the combined factories 
of the world. 











The Overland, by virtue of this unusual act of im- | 
plicit confidence, warm appreciation, and exceptional | 
recognition, is today the most prominent, permanent | 
| 

| 





and popular car of its type produced. 





‘ {} Handsome catalogue on request. Please address Dept. 27 








The Willys-Overland Company, Toledo, Ohio 
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The New 
Grand Central Terminal 


is located in the heart of New York, and is the only 
station on all the lines of local traffic—the subway, the 
surface and the elevated. More than 7000 cars pass its 
doors every day, affording easy transit facilities to the 
furthermost part of New York City. Around it, within 
a half mile radius, are 49 hotels, 58 clubs and 35 
theatres. The Gateway of the 


New York Central Lines 


to New York City is thus the most accessible station as 
well as the most wonderful terminal in the world. 


The provision in *he new Grand Central Terminal for the comfort and 
conveniznce of the traveler — perfect in every detail that forethought 
and careful study can suggest—is typical of the service that has made the 


20th Century Limited 


Lv. New York 2:45 P.M. Ar. Chicago 9:45 A. M. Lv. Chicago 12:40 P. M. Ar. New York 9:40 A. M. 


the most famous train in the world—the standard of service and equip- 
ment, and one of the great institutions in the development of trade and 
commerce. 


Plan your next trip East or West via the New York Central Lines, over 
the Water Level Route, along the picturesque Hudson River and 

Palisades, through the Mohawk Valley and along the Lakes. You 
can sleep and wake refreshed, fit for a new day’s task. 


“The 20th Century Limited 


—a permanent institution’’ 
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The World’s Largest Railroad Terminal 


will save many minutes in the time of travel in and about New York. 
But did you ever stop to think that this mammoth station would be an im- | 
possibility without modern developments in the application of electricity ? 


converters at the various substations which supply 


The Hudson tubes, a marvelous engineering teat | 
current to the terminal, elevated, subway or surface Eee 
Fra 

' 

| 

' 


in themselves, would be impracticable if operated 


The safe speed of suburban and cars as the case may be. 


by steam trains. 
express trains, if stripped of their faithful electric 
signals, control and automatic stop mechanisms, 


would be greatly reduced. 


The highly successful operation of the electric street 
car is now supplemented by the operation of elec- 
tric cars in trains on the elevated and subway lines. 
Sprague G-E Type M control enables quick additions 
or dropping of cars from trains and produces the 
remarkable reliability of train operation secured. 


The operation of the various sub levels which 
bring the many routes of travel under one roof, would 
be impossible if steam trains were used and the 
problem of lighting the mammoth station would 


( Powerful electric locomotives haul the Pullman 
remain unsolved. 


and express trains with perfect safety and reliability 


The Source of the Electric Power which pro- even during the worst winter storms, and thousands 


duces these modern facilities to travel is found in the 
Curtis Steam Turbine made by the General Electric 
Company. At Yonkers and Port Morris for instance 
these turbines can produce over 50,000 H.P. every 
hour in the day. Power produced at these and 


of commuters profit daily by the clean and reliable 
service produced by General Electric Company’s 
modern railway developments. 

In the Station, evidences. of electricity are again 
‘ound in the brilliant illumination, the motors on 












re similar plants is transmitted at high voltage alternating the fans and many applications of motors to the 
be current and converted to direct current by rotary transfer of baggage, mails, elevators, etc. 
. % 

ae At a time when all eyes are turned to the completion of such projects as the Grand Central Terminal, the 

% Catskill Aqueduct and the Panama Canal, the General Electric Company presents this brief description of the 

se . - . - . . . 

oy features which are the result of over 20 years experiment, research and experience in the production of elec- 

i trical apparatus. The G-E trademark is the Guarantee of Excellence on Goods Electrical, not only in large 

: Railway and Engineering projects, but in all kinds of electrical devices for everybody, everyway, everywhere. 

G 1 Electric C | 

fs General Office Schenectady, N. Largest Electrical Manufacturer in the World Sales Offices in All Large Cities 
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The terminal yard and buildings, showing the express level, with Park Avenue and the cross streets restored to city use, and blocks available for erection 
business buildings. 


of 




















The Grand Central Terminal Building—a fine instance of appropriate architectural design. 


A MONUMENTAL GATEWAY TO A GREAT CITY.—[See page 484.) 
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Gratifying Conditions in the Navy 
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Fixing the Price of Patented Articles 
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ild rhe public, not being deprived 
ever ¢ oved before the patent Was 
ise to buy patented articles which 
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‘ well do without Good mer 
e patented article be sold at 
‘ order at the widest pos 
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h a patented article may be 
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dustries d the genet distribution among 
ic of new, usef d expensive inventions 
ve made commerci: ind domestic life more 
ive than ever 
ol he provisions of the amended Oldfield Bill 
o destroy this time-honored right of the patentee 
testimony from the foremost manufacturers to 


e effect that the 


od 


i 


f 


ts have 


icturer and 
ies whose 
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rs and retailers 


manufacturing 


redounded to 


rv methods, 


fixing of selling patented 


both of the 


prices on 
the 
The 


patented wares 


benefit 


the public representatives of 


are advertised the 


fixed price unhesitatingly revealed 
frankly laid bare their relations 
and freely gave exact figures 

costs and retail selling prices A 


careful reading of their testimony has not brought to 
ight single instance in which the profit made under 
the price-fixing system by manufacturer, jobber or 
retailer is exorbitant ludeed, we have been struck 
with the meticulous care that has been taken to pre. 
vent overcharging It seems to be axiomatic that the 
higher the rice to the ultimate consumer, the fewer 
must be the buyers of the manufactured article. Price 
fixing, therefore, is a distinet blessing; it always means 

good article sold at a price so low that almost every 
one can afford to buy it 


Something of the old craftsman’s pride in the quality 


of his into the making of patented 


the 


work seems to entel 


articles ut east that Impression is left by testi- 


manufacturers Pains are taken 


to select only sound raw material; the workmanship 
must be the best; the package must be substantial, neat, 
and i g 


effect of such good manufacturing 


principles nd sound selling methods is inestimable. 
Contidence is inspired in the manufacturer and in the 

itented rticle itself lardly has this result been 
obtained, at the cost of years of effort and perhaps mil- 


ions in hen the parasite appears—the dealer 


money, 


and who 











who contributes nothing to an art battens on 
the energy of others. In his catalogues and advertise- 
ments he announces the saie of pate uted articles, made 
popular by much advertising, at prices less than those 
fixed by the manufacture! Ile violates the restrictions 
imposed upon him, although be knows that ultimately 
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svel vical effect of his trickery is just as marked 
s tl oduced by good manufacturing and selling 
methods If this patented thing, sold elsewhere for 
eve ess than three dollars, can be bought for two 
dollars d sixty-eight cents, does it not follow that 
he other less familiar unpatented articles listed in 
the catalogue or advertisement can also be bought at 
prices lowe in those charged ordinarily? Only by 
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that his reasoning is wrong: that he has been duped; 
at he has en made to pay an extortionate profit 
I de unpatented thing, because the pat- 
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siness that is based primar on the confidence 
of the public in a patentee and in the thing that he has 
invented 


High Speed and Good Rails 





N view of the present unsatisfactory condition of 
t rail question in America, the average rail 
which is being placed in our tracks not being able 


to stand up with any certainty under heavy, fast traf- 
New York Central and 
reduce the of 
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eighteen-hour Chicago 
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me time, it is a step backward. Time is be- 
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commercial world that the demand of the publie for 
high speed, both on sea and land, is justified. Great 
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recommendation of governmental 
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with some Op 
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Engineering 


Egypt’s Debt to the Engineer.—The Assouan dam 
and other irrigation works in Egypt have cost about 
53,000,000; but the increase in the value of land in 
middle and lower Egypt and the Fayum provinces has 
been from $955,000,009 to $2,440,000,000. The total 
rent of this land has risen from $82,000,000 to $190,000,- 
000. This is what the engineer has done for Egypt in 
less than two decades. 


Large Austrian Floating Drydock.—The Austrian navy 
recently built a floating dock for the use of its new dread- 
nought battleships which can lift a vessel of 22,500 (long) 
tons. It consists of a pontoon body 541 feet in length and 
17 feet high. At each side of the pontoon is a lateral 
eaisson or wall 440 feet long, 11 feet wide and 63 feet 
high. The pontoon has 50 water compartments which 
the pumps can discharge in 4 hours. The dock carries 
a 180 horse-power compound engine and four 2.5-ton 
cranes. 


One Thousand Foot Piers for New York.—The Board 
of Estimate of this city urges the immediate construction 
of eight new piers one thousand feet in length between 
Forty-second Street and Sixty-ninth Street, on the North 
River. It is proposed to keep within the present pier- 
head line, and obtain the necessary length by excavating 
back, inshore, to a distance approximately equal to the 
width of Twelfth Street. The waterfront in this district 
is at present given over to piers, the business of whose 
owners or lessees could be better accommodated at other 
points on the Manhattan shore line. The mayor of 
New York would go even further in providing for future 
development, by building the piers 1,200 feet in length. 


Docks and Coaling Plants at Panama.—The plan of 
Col. Goethals for making Panama a point of supply of 
coal, oil, ete., for shipping is one of the best collateral 
features of the whole scheme. Several piers one thousand 
feet long will be built at Balboa on the Pacifie side. Here 
also will be a drydock with a usable length of a thousand 
feet and depth of thirty-five feet, and a coaling plant 
storing and handling one hundred thousand tons of coal. 
Repair shops will be constructed which will handle 
large jobs of repair and refitting. At Cristobal on the 
Atlantic will be constructed several piers one thousand 
feet in length and a large coal storage plant, capable of 
handling and storing from 200,000 to 300,000 tons of 
coal. 


The Caucasus Tunnel.—The administration of the 
Russian railways is seriously oceupied with the project 
of a tunnel of gigantic proportions through the Caucasus 
Mountains. This tunnel, the largest in the world, would 
have a length of nearly 1614 miles, and it has been already 
the object of a conference between Russian and foreign 
engineers, who have found: 1. That the geological struc- 
ture of the mountain does not present any great obsta- 
cles. 2. That during the borings of the galleries no such 
difficulties will be encountered as during the borings of 
the Simplon tunnel. 3. That the temperature can be 
maintained at about 77 deg. Fahr. 4. That the elevation 
of the tunnel being between 4,300 and 4,650 feet, there is 
no danger of encountering subterranean water courses. 5. 
The work will take about eight years. This great under- 
taking would insure a direct connection between Vladi- 
kavkees and Tiflis. 


Naos Island Breakwater at Panama.—The piling for the 
great dike which is being built on the easterly side of the 
Panama entrance on the Pacific, extending from the main 
land for three and one third miles, is nearing completion, 
and before long all of the rockwork will have been filled 
in. There has been much settlement necessitating large 
additional dumping of rock. The total vertical settle- 
ment in one section during the period July Ist, 1911, to 
June 30th, 1912, aggregated 125 feet, and in some cases 
the movement of the mud has carried the trestle later- 
ally as much as 300 feet, but the fill is now stable, and a 
carriage way will be built along its surface giving access 
to Naos Island. This dike prevents the carrying of sedi- 
ment by the current which sets across the axis of the 
canal entrance from the east. 


Rebuilding an Underground Canal.—About $2,000,000 
is to be expended in rebuilding the underground section 
of the canal leading from the Marne to the Rhine. The 
Mauvages tunnel, as it is called, is 3 miles long; it was 
built about 60 years ago and carries the canal under ele- 
vated ground at this point. The old masonry lining prove- 
ing insufficient, a new and heavier lining of beton is 
being put in throughout the whole length. Navigation 
May not be stopped and the work is earried out on the 
Fougerolle system, which allows of working for short 
periods at a time. The process consists of dividing the 
tunnel into 600-foot sections, each section being pumped 
dry in one hour’s time to allow work to be carried on for 
one day, when the canal is again flooded to give passage 
to the boats. The pumping is done from two boat-like 
alssons, one at each end of the section. The tunnel is 
approximately elliptical with a 2-foot 8-inch beton lining, 
the inside width of the section being about 28 feet. 





Electricity 


Electric Furnaces for Sheffield Steel Works.—A new 
steel works is being built by the Stobie Steel Company of 
Sheffield, England, in which only electrical steel melting 
furnaces will be installed. At first the installation will 
comprise a 15-ton, 3-phase furnace, a 5-ton, 2-phase fur- 
nace for special steel, and small melting furnace for 
alloys. This will be the first all-electric eel works in 
Great Britain. 


Cost of Meals in an Electrical Restaurant.—An Eng- 
lish electrical paper gives an interesting note of the prices 
charged in a popular London restaurant employing elec- 
tric cooking devices. The prices are said to be far less 
than those encountered in the West End restaurants, 
while the cooking is beyond reproach. A simple lunch of 
soup, a chop with potato chips, mineral water and bread 
and concluding with a sweet and coffee, cost one shilling 
ninepence. 


The Cable Not to be Supplanted by Wireless.—An 
announcement recently made by the directors of an 
ocean cable company once more emphasizes the fact that 
no detrimental effect whatever has been experienced by 
the rapid expansion of wireless telegraph communica- 
tion. Just as in the familiar case of a new rapid transit 
system in a large city finding its own new business with- 
out taking from the traffic on existing means of transpor- 
tation, so the cable: companies are finding that there is 
ample room for both the old and the new systems in the 
increasing demand for transoceanic telegraphy. 


Electric-light Carbons from Tar.—Carbons of high 
grade are now to be obtained from tar, according to a 
process invented by a Swedish firm. The powdered car- 
bon will be pressed to form electric-light carbons or 
larger sizes for electro-chemical work. The method is 
based on the fact that finely-divided carbon makes up a 
large percentage of the composition of tar and is what 
gives the black color, this being due to the carbon par- 
ticles suspended in an otherwise dense and transparent 
yellowish-brown liquid. A process is used for separating 
the carbon from the liquid, and it can-then be molded 
into any desired shape. 


Electric Instead of Compressed-air Cars.—Parisians 
will not regret the disappearance of the compressed-air 
tramway cars which have been running for so many years 
past, as these are now to be replaced by electric cars. 
The problem of surface traction in the city was a difficult 
one in the early days, owing to the fact that the trolley is 
practically prohibited within the city limits, and this led 
to the use of compressed-air cars of the double-deck type 
with trailers, upon quite a number of the principal lines. 
Now that the Thomson-Houston underground conduit 
has proved such a success, it is to be adopted extensively 
and the compressed-air cars are likely to disappear. The 
work of laying the conduits for the electric lines is now 
going on in many of the principal streets. 


Blue Gelatin Copper.—Bancroft’s method of orna- 
menting copper, nickel, brass or platinum is to make the 
metal the cathode in 325 cubic centimeters of a one per 
cent solution of copper acetate containing one gramme of 
gelatin and electrolyzing for five minutes with a current 
density of nearly one half ampere to one hundred square 
centimeters of cathode surface. [Immersion in a five per 
cent solution of copper acetate after electrolysis “‘de- 
velops” the deposit. If the plate is dipped in hydrazine 
hydrate before developing in the copper acetate the ac- 
tion is hastened. A variety of colors may be given the 
film, but peacock blue is the most beautiful. At tempera- 
tures above 50 deg. Cent. (122 deg. Fahr.) a red color 
appears and a short electrolysis between 55 deg. Cent. 
and 60 deg. Cent. with a lower amperage yields an iri- 
descent gold film. The final touch is the application of a 
coat of lacquer. 


Explosion Proof Motors.—The United States Bureau 
of Mines, following an investigation having for its pur- 
pose to ascertain the methods of lessening the risks 
attending the use of electricity in mining, refers to the 
term “‘explosion proof’’ as applied to an electric motor as 
defining a motor inclosed by a. casing so constructed that 
an explosion of a mixture of air and mine gas (methane) 
within the casing will not ignite a mixture of the same 
gas surrounding the motor. It appears that there are 
two classes of motors so constructed; one a totally in- 
closed class built strong enough to withstand high in- 
ternal pressures and another provided with relief open- 
ings or valves to relieve the pressure of an explosion 
within the motor casing and to cool any products of com- 
bustion discharged through the valves. A satisfactory 
motor of the first class is much more expensive to build 
than an equally safe motor of the other class, and at- 
tempts to make motors explosion proof have for such 
reason been confined chiefly to motors of the second class. 
The principle of the Davy safety lamp has been the 
basis of most of the protective devices, the application of 
the principle consisting in causing the discharged gases to 
pass over or through metallic plates or screens which by 
conduction remove the heat from the gases. In some 


types the cooling effect of expansion is also utilized. 





Science 


Dr. Carrel Sails for the Nobel Prize.—On the 26th of 
November Dr. Alexis Carrel sailed for Europe in order to 
receive the Nobel Prize. 


A Memorial to W. T. Stead is to be provided by his 
countrymen, and a large and influential association has 
been formed in London to promote the enterprise. The 
memorial will probably take the form of hostels for 
women, in recognition of the fact that Stead was a 
knight-errant in the cause of womanhood. It is also 
proposed to erect a monument to the dead publicist on 
the Thames Embankment. 

The New Deutsches Museum of Munich.—The Indus- 
trial Museum of Munich, which is one of the most im- 
portant institutions of the kind in Germany, is taking 
measures to increase the efficiency of the establishment 
and especially to add to the industrial collections in the 
way of models or specimens. To this end it decided to 
send a commission to the United States in order to 
examine the industrial field and visit the museums. The 
collections are at present installed in temporary quar- 
ters, but a handsome building is in construction for the 
purpose and it will be inaugurated in 1915. 

A Monument to Berthelot.—A monument is to be 
erected at Paris to the celebrated chemist Berthelot, 
recently deceased, and the statue is now being finished 
by the sculptor Saint-Marceaux. It will be erected close 
to the College de France which forms part of the Univer- 
sity buildings, and not far from the laboratory where he 
formerly worked. The statue is an upright figure, and 
the base contains a series of appropriate bas reliefs, also 
a list of his discoveries and works, with the inscription, 
“Marcellin Berthelot, 1827-1907. Monument erected by 
international subscription.” 

Is Naphthalene a Good Insecticide?—The question as 
to whether naphthalene is to be recommended as an 
insecticide is discussed by the French scientists Lecaillon 
and Audige. This substance is commonly sold in the 
shape of small balls and is used in households, especiaily 
for preserving furs or various fabrics, but it appears that 
after being a favorite its use is falling off. They find that 
the toxic effect only takes place in a confined atmosphere 
and its action is slow. Furs or garments should be thus 
preserved in as tight receptacles as possible. It can also 
be used in horticulture in greenhouses for protecting 
against aphides and the like, but it appears to have no 
effect upon earthworms. 

The Science of Detecting Crime.—M. Bertillon, the 
well-known chief of the Paris anthropometric service, is 
engaged in giving a course of technical and practical 
police instruction to the new criminal brigade composed 
of 200 picked men of the police foree. The courses which 
have now been organized at headquarters are likely to be 
of value in training the men, and instruction is given in 
different branches by several specialists. The part which 
M. Bertillon has in charge includes conferences upon 
anthropometric service for identifying criminals, in which 
photographic views play an important part. Instrue- 
tion courses of this kind also exist in other countries of 
Europe. 

The Return of the Sea Serpent.—Capt. Ruser, who is 
now commander of the ‘‘ Kaiserin Auguste Victoria” and 
has been designated to command the colossal “ Impera- 
tor,”’ is one of the best-known seamen on the Atlaniie, 
and respectful attention will be accorded to the state- 
ment in his log of July 5th, 1912 (as quoted in Annalen 
der Hydrographic) that at 6:30 A. M. of that day he, as 
well as his first officer and an Elbe pilot who was on 
board, saw a sea serpent in the water close alongside the 
ship, then off Prawle Point. The creature was 20 feet 
long, and appeared to be engaged in combat with some 
other marine animal, as it was lashing the sea violently 
with its tail. Its color was grayish blue on the back and 
whitish under the belly. The body was between a foot 
and a foot and a half in diameter. Capt. Ruser says that 
the whole length of the animal was visible, and there 
could be no mistake about its reptilian form. 





Volcanic Dust in the Atmosphere. From many points 
in America and Europe come reports of an unusual tur- 
bidity of the atmosphere, which began early last summer 
and still continues. This is manifested in a marked 
diminution of the intensity of solar radiation, as meas- 
ured with the pyrheliometer, abnormal displacement of 
the neutral points of atmospheric polarization, a hazy 
appearance of the sky, and the presence of Bishop's ring 
around the sun. From Dublin Sir John Moore wrote last 
August: “The sky is constantly covered with a thin film 
of uniform cloud in whick no halos develop, and through 
which the sun, moon, and stars shine with a subdued, 
sickly brightness.” Observers in Russia, Switzerland, 
Sweden and Germany, as well as America, report an 
unusual lack of blueness in the sky. There seems to be 
every reason to attribute these phenomena to the pres- 
ence in the upper atmosphere of an immense pali of dust 
arising from the explosive eruption of Katmai volcano, in 
Alaska, last June. Similar effects were observed after 


the eruptions of Krakatoa and Mont Pelé, and in those 
cases lasted for some years, 
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Street Paving With a Motor Truck 
By Theodore M. R. von Kéler 


Ne extraordinary vehicle recently appeared on the 
4 streets of Berlin, Germany Resembling a railroad 


the ground. It is fitted with Hutchinson non-skid tires 


and is manufactured by R. Boupreau & H. Devaux, 


Paris The ordinary ‘Bedelia’ develops about 6 to 


S horse-power, and is capable of.a speed of thirty miles 
The 


12 horse-power, and can attain a speed of a 


an hour special racing model develops about 


mile in 


a minute 


Anti-malarial Work 


eshte there has been much anti-malarial pro- 
phylaxis in the United States since Anopheles has 


which is plentifully supplied with grass and alge. Tile 
drains are the most effective and economical; once put 
down they require no more attention; no water being 
exposed to the surface, there is no breeding place left 
for mosquitoes; by means of a horse mower or scythe 
the grass over the drain can be cut. Failing tiles, an 
open concreted ditch may be put down; but the first 
cost here is nearly as much as for tiling, and the con. 
erete ditch must constantly be kept clear df obstrue. 
Open ditches 


expensive. 2. All 


tions, in which breeding pools may form. 
effective and most 


protection for the adult 


are the least 
mosquito must 


be destroyed. The adult is weak on the 





freight car, it rumbled along the pavements on wooden 
whee with wide steel tires, and few of the passers 
by could imagine for what purpose it was intended 
It stopp~!] at a corner where paving was being done 
and 1 re it resolved itself into a combination motor 
truck and pneumatic tamping machine, specially de 
signed for street paving with Belgian 
blow 
The motor is an 18 horse-power benzol 
motor, which drives the truck itself and 
compressed air apparatus for the 
wwe of the pneumatic tamping tools. In 


stead of lifting and dropping the heavy 


old mauis by hand at the rate of about fif 








wing, not generally flying far and needing 
plenty of grass and brush for protection 
Brush and grass are 
hundred yards 
where the locality is 


against the wind. 
therefore 
around dwellings; 


cleared for a 
to be occupied for a year or more, it is 
best graded and grassed, the latter kept 
well mowed. There is no objection to a 
little shrubbery or a few trees about a 
dwelling. 3. All habitations are screened, 
but effectively. 
up without expert supervision are of littie 


Screens as ordinarily put 


use. Good wire should last three years; 
there is plenty of screening on the market 
that will not last six months. 4. When 
breeding places cannot be destroyed by 
draining, larvie are destroyed by means of 
Phinotas oil and sul 
The first of 


erude petroleum, 


phate of copper. these is 








teen a minute, the workmen place the 
pneumatic tampers on the stone and the 
motor does the rest.” It delivers 
blows per minute under pressure of six 
at spheres, and enables one man to tamp 
130 square yards in a day of eight hours 
I hand the same man could only accom 
plish about 30 square yards The use 
of the 1 driven apparatus has also 
had ul unexpected influence on the 
wages of the workmen While formerly 
it was necessary to choose men of superior 
physique and great endurance and to pay 
them high wages, it is now possible to 
use a wrdinarily-built man to handle the 


used in temporary pools, caused by bad 


construction, or at temporary camps 


where it would not be economical to- drain, 





pheumath machines The werk is com 


paratively easy, and naturally the wages 


raid re smatier, despite the fact that 
each accomplishes four times the amount 
of work that the more powerful man for 
meriy could perform 

The entire truck is surrounded by a 
wavy wooden “box” which can be locked 


and jeft at the place of street repairs, 
necessitating the employment of 
The 


three to 


without 
a watchman to keep guard over it 


compressor can supply air to 


ight men, while the truck pulls a trailer 
filled with stone blocks, sand and other 


ded in the work. 


materials nex 


A Freak Racing Car 
By G. M. Sommers 
Bedelia” 


racing car 








and wherever drainage is impracticable; 
the last two are used for killing the lar- 
vie in the alge and grass along the edge 
of a lake, a 

For those interested in the health of 


stream or a swamp. 

industrial camps, Gorgas makes some ex- 
In and 
about the Canal Zone fifty thousand labor- 


ceedingly pregnant observations: 
ers and their families are scattered over 
five hundred square miles, though they are 
principally collected in some forty camps 





and villages along the line of the canal; 
hundred miles are 
divided into seventeen districts, all under 


these five square 
a Chief sanitary inspector, with the neces- 
sary clerical force and three assistants, of 
whom one is especially wise in mosquito 
lore, the second expert in ditching, drain- 
ete., the third a 


ing, oiling, competent 








= the 
y shown in the 


ture, did not win the 


accompanying pic 
famous annual 
Gaiilon hill climb, in Northern France, it 
that 


narrow, elongated shape it 


was easily the most talked-of machine seen in 


event With its extremely 


made an impression not easily forgotten 


The tedelia that is, the ordinary commercial 
Bedelia is queer enough, but the racing variety is 
nothing more nor less than a freak As will be seen 





frem the photograph, it is propelled by a two-cylinder 


V-shaped motor, which is cooled by air without the 


Power from the motor is trans- 











mitted io the rear wheels by means of a leather V-belt, 
running along the left side of the car. The wheels are 
of the disk variety—that is to say, the wire wheels 


are protected by thin sheets of metal against injury, 
affording at the same time less resistance to the wind. 
The tank is carried on top of the 


framework surrounding the motor, while the space im- 


huge gasoline 


mediately behind the power-plant, covered in the illus 
The 
rear 





ration by the numeral 75, is absolutely empty 


almost over the 


front 


driver sits far back, directly 


wheels, and controls the wheels by means of 


wire cables, carried within the long hood, but issuing 
just in front of the motor. The rear wheels and axle 
carry the body by means of leaf springs of the more 
conventional type 


although the method of suspending 


the load is somewhat unusual. The front 


The power plant for the pneumatic tampers. 


been demonstrated to be the carrier of the plasmodium, 
this disease is yet far from being eliminated, especially 
in the South. The facts fundamental to malaria ex- 


tinction are well known: lack of success in any com- 


munity must mean that the modus operandi has been 
fault 


neglected or 


inadequate and being 


that 


imperfect, the generally 


details have been ridiculed as too 
trivial for attention. A succinct statement of the pro- 
cedures adopted against malaria in the Canal Zone by 
Colonel Gorgas and his staff should not therefore be 
It is well known that conditions for anopheles 
ideal all the 


year round; nowhere else on the globe could this mos- 


amiss 


breeding in the Panamanian Isthmus are 


quito flourish so luxuriantly, were not its breeding 


frustrated by sanitary science. When malaria can be 


practically extinguished in such a region, the same 
thing can be done pretty much anywhere else. Gorgas’s 
The 
habitat of anopheles during the larval stage is destroyed 
The larve of 


this mosquito live only as a rule in clear, fresh water 


measures in the order of their importance are:~ 1. 


within a hundred yards of dwellings. 


Gorgas, W. C., the Sanitary Organization of the Isth- 
mian Canal, as it Bears Upon Anti-malarial Work. Jour. 
isan. Military Surgeons of the U. &. 


executive. Each one of the seventeen dis- 
tricts has its district 
forty to fifty 


draining, carpenters to keep the screens in 


inspector, who has 
from laborers to do the 
necessary 
repair, and one or two quinine dispensers, who go 
about urging though not compelling employees to take 
The district in- 
spector reports daily to the central office the number of 
malaria 


three-grain pills as prophylactic doses. 
cases and the number of employees among 
whom the patients live. Each inspector is held respon- 
If the 
admission rate for malaria during the week rises above 


sible for any excess of malaria in his district. 


one and one half per cent something is considered 
wrong, and the assistants to the chief sanitary inspee- 
These assistants 
work, 
advising and instructing the district inspectors. Herein 
Gorgas finds the gist of the whole situation: the dis 
trict inspector and the working force having usually no 
knowledge of mosquito life and habits, must 
be constantly under the surveillance and supreme Con- 


tor are sent to discover the cause. 


are moreover kept constantly busy over the 


special 


trol of the sanitary officer and his trained scientific 
assistants, who should then be held responsible. 


Natural Coke and Volcanic Graphite 
“Weng: is made in nature as well as in brick ovens. 
‘When hot voleanic material comes into contact with 
a coal bed, under the proper conditions, it 


makes good coke indeed, although 





wheels are set on a tubular axle which 
supports the weight of the motor and 
gasoline tank on a spiral spring not un 
like the se-celled spring-frame arrange 


ment of some motorcycles 





The ordinary “Bedelia.” of which a good 
many are at present running on the 
streets of Paris, is a type of car which 


absolutely unknown in this country. It 


is a tandem-seated contrivance, in which 


the passenge sits in front of the driver 
As far as the ystem of motor propulsion 
is concerned, it is the same as in the 
racing car: a two-eylinder V-motor, act 
ing on the rear wheels by means of a 


V-shaped leather belt. It is 





extremely L 
light: so light, in fact, that two men can 


} 


with ease lift the whole machine clear of 





very 
not in sufficiently large deposits to be com- 
mercially valuable. Such natural coke is 
often found by the geologist or the pros 
pector 

Graphite is also manufactured out of 
coal by voleanic heating, and in this ease 
important. 
In geo 


the product. is commercially 
Graphite is nearly pure carbon. 
logic examinations of the deposits of the 
Raton coal fields in New Mexico, Geologist 
Lee found, some excellent examples where 
coal had been metamorphosed into graph- 
ite by comparatively recent instrusions of 
hot voleanie rock, the combustion of the 
coal being prevented by the absence of 








The “Bedelia,” a freak racing car. 


air. Man is now manufacturing graphite 


as well as coke out of coal. 
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A New Gun for Throwing Bombs and 
Life Lines 
By Jacques Boyer 

o- portable cannon recently invented by M. 

Mathiot is capable of throwing objects of consider- 
able size and small density to a moderate distance, but 
without great precision, which can be obtained only 
with a rifled gun and small, heavy projectiles. .The 
Mathiot gun, 


until the rim of the hollow inner end of the stopper 
presses firmly upon the cartridge. This operation is 
effected by timing the head h; as the stopper necessarily 
rotates with the square rod g after firing, the stopper 
is unscrewed and the gun is inclined until the tube e 
slides out. The spent cartridge in the tube is then 
replaced by a fresh one, and the tube and stopper are 
again inserted in the breech. The hemispherical cavity 
in the breech block allows the gases of combustion to 





however, Was 
designed for 
uses in which 
great accuracs 
of fire is not 
required. Chief 
among these 
uses is the 
throwing of 
bombs which 
emit suffoeat 
ing gases into 
the haunts of 
dangerous 


criminals, in 








Liquefying and Bottling [luminating Gas 
By Frank P. Peterson 


ASES are the most fascinatinz of materials with 
Cee we have to deal. They represent matter in 
its final form, its permanent form, if it have such, and 
permanency approaches nearest to perfection of matter. 
In our past dealings with matter we have locked upon 
gases as the evidence of dissolution, decay, disruption, 
and it is only 











order to cap- 
ture the male 
factors with 








out risking 
the lives of po- 
licemen. It 
may also be 
em p loyed in 
war for throw 
ing light 
bombs, in ship 
wreck for 
throwing life 
lines, and in 
conflagrations 
for scattering 
fire-extinguish 
ing powders 
and cutting off 
the advance of 
the flames 


The aceon 
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recently that 
Fg. 3. we turn our 
: 


minds te the 


f en i é restoration or 
reconstructive 





uses to which 
we may apply 





| 
| 
our knowledge 


, of gases and 





their physical 
adaptations. 
Since the 





adaptation of 
gas to the su 
preme comfort 
of light and 
heat, until re 
cently, we 
were wiiling te 
let it go at 
that. If we 


needed gas «at 








any place, w 
compounded i 
like nitro 
glycerine, and 
used it, where 





required, be- 
cause of its 
dificulty of 
transportation. 








And because of 














the similitude 











some people 
are likely te 
confound also 





g # 


the dangerous 








panying draw- 


ing shows the Throwing a lifeline with the new 


gun in section Mathiot Gun. 

and in outline, 

and also an enlarged section of the breech. The barrel 
a, of large bore and varying in length from 2S to 48 
inches, in different models, is securely attached to the 
breech block « by means of the groove d. The breech 
block contains a hemispherical cavity, with a cylindrical 
extension into which can be inserted the tube e, con- 
taining a central-fire blank cartridge f, of the usual 
type. The cartridge is exploded by striking with the 
hand the flat round head A of the hammer g, and thus 
driving the point of the hammer against the fulminat- 
ing cap. The shaft of the hammer is a square rod 
which moves with slight friction through the breech 
stopper i. The outer end of this stopper carries a 
screw thread fitting a corresponding thread in the end 
of the breech. The stopper is screwed into the breech 





The gun in action behind a specially 
designed shield. 


expand before they act on the wad k, which is inter- 
posed between the cartridge and the bomb or other 
projectile. 

The gun is suspended from the body of the gunner 
by a novel and ingenious harness, designed to minimize 
and distribute the shock of the recoil. The breech of 
the gun is attached by the spring u to the girdle s 
(see drawing) and additional sup; js given by straps 
passing over the shoulders 7... to the 
ground, where they terminate in loops in which the 
feet are inserted. 

In the first model adopted by the inventor the range 
was found by making trial shots with an attached 
spring gun 7 and noting the position which the air 

Concluded on page 497.) 


Fig. 1.—Section of the gun. Fig. 2.—Front view. 


qualities of gas 
with those of 
‘ig. 3.—Section of breech. the deadly ex 
plosive. Such 
is far from a true conception, however, and the deter- 
ring influence has been cost, and not danger, of trans- 
portation. 

Every material thing has, or is capable of having, 
three physical forms, the solid, the liquid, the gaseous 

Transportation, as a simplified problem, deals with 
them in the inverse order as named; and it is not 
uninteresting to note that we transport the first two 
through the dynamic forces exerted by the third, and 
we measure now by months the young art of adapt 
ing the gaseous form to such decreased buik as per- 
mits us to handle, transport and deliver it as we do 
its component solid or liquid equivalent. 

The coming of railway carriages of house propor- 
tions probably created the first extensive real need of 


























Bottles filled with liquefied gas and ready for trans- 
portation to the consumer, to any distance and by 
any means, with greater safety than ordinary gaso- 
line or kerosene in cans, or acetylene or carbide. 





Dr. Walter O. Snelling, inventor of a new com- 
pressed gas retained in liquid form in strong steel 


bottles. It revaporizes perfectly, even at a tempera- 


ture of 40 degrees below zero. 
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Service cabinet containing enough gas to last a 
small family two months. An empty bottle is 
replaced by a full one by loosening the nut indi- 
cated by the arrow at the left. 
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t! < I f I ad W f greater economy are 
a ified t COS f transportation of i 
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Why, we may ask, do not the transporting companies 
that handle natural gas resort to the means of Blau 
1] Woife in the handling of their gas? The ans 
i wofold it i f impracticable, because 
enormous pressure involved and the weight ind 
gth of pipe thereby required, and f impossible 
because of the abnormally low temperature demanded 
by natu gas to maintain it in the liquid form. They 
fi \ ‘ consistently, Pintsch’s compromise 
d cor the gas only to the reasonable and safe 
limit f strei h of comparatively cheap, thin walled 
steel tubing 
Not until the compressing of natural gases from 
we for tified a most extensive study of 
their compositi was the most recent phase of gas 
and ada 1 liquid form suggested This exten 
sive investigation was mentioned in a former article 
deser mz that interesting modern petroleum develop 
ment It set forth the following facts Petroleum 
gases are of widely varying general composition. They 
muy be, and now are, classified in two great groups, 
dry gas and wet gas The latter term is misleading 
when unde od t 


have reference to water, though 


me gases do curry suspended small percentages of 


water moisture. The wet gases may be separated into 
different compounds, both liquid and gaseous. The dry 
gases cannot be liquefied readi and must, under all 


commercial conditions, retain their gaseous nature No 





svoner is the fact recognized that these gases exist in 


sufficient quantity to justify their salvage and distri 





bution to human comfort than we find the genius and 
he man of science ready to devote his time to it. Wa 
ter ©=. Snelling, doctor of physic of science and of 
hemistry, cust aside the obstacles and they fell, in the 
final perfection of the system of treatment to produce 
the new liquid gas, and he applied one of the most beau 
tiful theorie imag bole 

Now ¢ t Zus possesses a pecuilia tra ealled it 
criti temperature 1] it also i rresponding 
ritical pressure This pressure matter i materi 
il le sense because we « " 
out great Beginning with the 1 t prevale f 
the components of complex natural gasé ich as her 
considered, we take up methane fo liquefy it 
matter what the pressure, we must reduce its tempe1 


ture to about 115 degrees below zero Fahr 


five pounds per square inch will serve 





o reduce 


reached this frosty state 


to liquid After we have accomplished the 


result, and as soon as the temperature starts back to 


ormal, the pressure begins to jump up the scale It 
pears then, that we will not attempt to liquefy this 
duct on a Commercli senle at least Next let us 
examine ethane, the second in the compound If we 
use a temperature of 95 degrees above Fahr.. we may 


Then 


is take the third, propane, in the compound. Two 


iguefy it at 67S pounds pressure per square inch 


hundred and seventy degrees Fahr. and 660 pounds will 
iquefaction, or any combination of lower 
temperature and corresponding pressure may be used. 
Butane (and a 
found in the complex gases) will yield to maximums 


the above named compounds may be 


of about 300 deg. Fahr. and 550 pounds, or cerrespond 
ingly more reasonable figures 


We find lor 


i chamber as Wi 


Snelling’s ingenious mind evolving such 
withstand any one of the above named 
ressures. Condensing coils, regulated in temperature 
to accommodate such of the compounds as are wanted 
in the new liquid, if need be, are set within the chamber. 
Now, it will be seen that, if a coil maintain a tempera 


ture in excess of that which is critical for any one of 





the fractions above 


mentioned, that fraction cannot 
condense upon that particular coil, but must pass on 
to the next which affords the requisite physical condi- 


s provided with its own receiver ar- 


tior Each coi 
ranged to separate the liquid condensing against it 
and to convey it outside of the main chamber, where, 
by means of strong cocks, it can be drawn off. “Selec- 
tive rectification” is the term applied, and it seems to 
exactly express the idea. 

liquid is used to light isolated residences, 
vehicles, to cook and heat, for brazing, metal 


cutting, glass blowing and as a very promising anws- 




















The first practic@gemonstration of the use of the 
new liquefied gas Was made in a suitcase, and it 
illuminated a room for forty hours. 


thetic. It is retained in the liquid form in strong 
steel bottles For absolute safety it is placed in a 
cabinet, outside of a housing of any kind, on the top 
or outside of a boat or railway car. The butane, above 
mentioned, will readily liquefy, if the temperature goes 
much below zero Fahr., and some pentane, if we do 


not “reetify” it out, can be liquid at 99 deg. Fahr. 


Now, supposing these fractions are allowed to remain 





in the liquid gaseous compound, they tend to go over 
through the piping system in their liquid form, and, 
upon reaching the warm temperature of the interior 
of a living-room, the result is irregular expansion to 
gaseous form, fluctuation of pressure and general de- 
feat of the perfect results sought. That all this has 
been carefully anticipated is evidenced by the fact 
that perfect revaporization of this gas takes place at 
40 degrees below zero Fahr., and the steadiness and 
even qualities of the lights are remarkable under every 
kind of condition 

No pure gas has been found which will exist in the 
gaseous state through the range of pressure and temper- 
ature of the new gas and give its equal in heating value. 

From 2,200 to 2,400 British thermal units per cubic 
foot are registered for it, as against 1,800 to 1,900 for 
the best artificial products in liquefied form, 1,575 for 
acetylene gas, 1,060 for good natural gas, 650 for 
high-class Lowe process carburetted water gas, 550 for 
average coal retort gas, etc 

The pressure at which it is retained in the steel 
containers do not exceed 750 pounds under extreme con- 
ditions, such as exposure to hot sunshine. it is abso- 
lutely non-poisonous in the sense of blood depletion, 
id when diluted with any considerable amount of ail 

neither dangerous nor offensive to smell. Its range 
of explosible admixture with air is less than that for 

y other gas. It is put into convenient size packages 
nd can be transported to any distance and by any 


means with greater safety than can ordinary gasoline 
or kerosene in cans, and with far greater safety than 
acetylene or carbide, as shock or water has absolutely 
no effect upon it 

And, finally, it is the cheapest known concentrated 
form of gaseous fuel, being about equivalent in cost to 
nanufactured illuminating gas of the common kind at 


$1.25 per 1,000 cubic feet. 


A Curious Gift to the City of Evansville 


N October 26th, 2161, the city of Evansville, Indi- 
ky will be richer by $90,955,400.15 that is, if 
the provisions of a deed of gift of Adolph Melzer of 
Evansville are strictly carried out. Mr. Melzer de- 
posited with the City National Bank of Evansville the 
sum of one thousand dollars to be held by the bank, 
its successors and assigns under the foliowing condi- 
tions: Interest upon the sum deposited is to be credited 
and added to the principal at the rate of 4 per cent 
per annum every six months forthe period of 250 years, 
during the whole of which period the interest shall be 
compounded. At the expiration of the period of 250 
years, the sum will amount to $90,956,400.13. This is 
then to be paid over to the city of Evansville as a gift 
from Adolph Melzer In commenting upon the gift 
the Evansville Journal News writes as follows: 

“What will the Evansville of that time be? How 
large? How wealthy? Will wealth be the same inspira- 
tion for service that it is among Americans to-day? 

“History has shown that many things may happen 
in 250 years. History has also shown that few things 
may happen in that length of time. There are cities 
on the eastern coast in this country that have been 
established for that length of time and have under- 
gone comparatively few changes, apart from natural 
growth and a shaping of their destinies according to 
development of political force. In the old countries are 
many cities in whose histeries 250 years is like only 
ohne chapter in a book, for they have existed for a 
thousand years or more, and many historic cities of 
antiquity are surviving to-day with modern atmos- 
phere. Centuries are in their cases as the years of a 
man’s life. 

“So, while on the score of past historical comparison 
we should say comparatively litthke may happen to 
change the organic character of a city’s existence in 
even so long a time as 250 years, those comparisons are 
not furnishing us an accurate idea to what we may 
expect in the future. 

“It remains an open question, just what the Evans- 


ville of 2162 will be—a question for which there are as 


many solutions as individuals. But, at that, it is very 


interesting to think about.” 


Results of the Gordon Bennett Balloon Race 


HE official result of the international balloon race 
for the Gordon Bennett Trophy, which started at 
Stuttgart on October 27th, was announced on Novem- 
ber 23d. The balloons were placed as follows: 
“Picardi,” France, first, 2,191 kilometers (1,361 miles 
51% furlongs). 
“Tle de 


(1,248 miles 5 furlongs). 


France,” France, second, 2,001 kilometers 
“Uncle Sam,” United States, distance unrecorded. 
“Frankfurt,” Austria, 1,769 kilometers (1,100 miles). 
“Zurich,” Switzerland, 1,523 kilometers (946 miles 

4 furlongs). 
“Reichsflugverein, Germany, 1,385 kilometers (S60 

miles 6 furlongs). 

“Minckelers,” Belgium, 1,291 kilometers (S02 miles 
3 furlongs). 

“Honeymoon,” England, 1,253 kilometers (778 miles 
6 furlongs). 

The other balloons covered less than 745 miles each 
while the “Million Population,” America, made only 
646 kilometers (401144 miles). 

The protest of John Watts of St. Louis, against the 
ruling out of the race of the “Dusseldorf II.” was re- 


jected by the judges committee. 


Coppered Brass Decoration 
4 DESIGN outlined in copper on a brass plate or 
brass on a copper plate is very attractive. This 
can be obtained by covering the brass sheet with solid 
chloride of iron and heating a few minutes. Zinc, as 
is well known, displaces iron from its salts, itself pass- 
ing into solution. Since brass is an alloy of copper 
and zine, the treatment removes the zine from the sur- 
face layer. Of course iron is deposited, but when the 
plate is washed it all comes off, leaving a copper sur- 
face. 

Now melt a thin layer of paraffin over the plate and 
trace the outline desired in the paraffin, scratching 
down to the metal.’ Pour dilute nitric acid over the 
plate, and in a minute wash off and melt the paraffin. 
It will be found that the acid attacked the metal only 
where the paraffin had been scratched away. The thin 
copper surface layer has been eaten, exposing the brass 
beneath, and the design appears in brass against @ 
copper ground, 
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Correspondence 


{The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


The Short Crossover Controversy 


To the Editor of the Sctentiric AMERICAN: 

Referring to the crossover argument in the November 
16th issue of the SctentTiFic AMERICAN: I am a practical 
as well as scientific railroad operating department offi- 
cial, and naturally my sympathies are with the railroad 
company, but your argument on the crossover makes Mr. 
McHenry of the New York, New Haven & Hartford Rail- 
road look like the proverbial thirty cents. Your logie and 
argument show a full comprehension of the practical diffi- 
culties of railroading, show an accuracy of conception and 
a judgment beyond question; to this you have added a 
gentlemanly spirit, and your motive for the benefit of the 
traveling public is certainly an exalted one. Compared 
with this, Mr. MecHenry’s argument is wanting in cour- 
tesy, is wanting in accuracy. With a slow order of 15 
miles per hour, Mr. McHenry must know that very few 
trains in every-day operation slow down to such a speed. 
The Pennsylvania’s slow order of 35 miles per hour for 
crossovers is practically speaking a privilege to make 50 
or 60 miles; and the traveling public, as I myself have 
experienced, ride at this speed on crossovers so many 
times that Mr. McHenry’s arguments seem pitiful. As 
to an automatic train-stopping device, in connection with 
which Mr. McHenry seems to be wofully ignorant; this 
is not a complicated device, does not require any great 
ingenuity; there are many of them in the Patent Office; 
many of them are on the market, and any good mechanic 
could make one; yet it seems Mr. McHenry thinks the 
same preposterous. It is the arbitrary, irritable, unrea- 
sonable, illogical, and personally critical opinions pro- 
mulgated by railroad officials that are causing much of 
the railroad legislation of to-day. The principle is clear. 
When vice-presidents give out unreasonable excuses for 
passenger train wrecks and show wanton indifference to 
the general subject matter, safe railroading, the natural 
course of events is for the law-making bodies to take 
action, and it is both logical and reasonable as well as 
proper that they should. 

Your argument on the short crossover is not only 
proper and accurate, but in view of your position and the 
second accident of this kind, there is no argument for a 
short crossover that appeals to a man of reasonable in- 
telligence, of any reasonable practical experience. 

Council Bluffs, Iowa. W. K. McConne.. 


The Solar Engine in Egypt 


To the Editor of the Sctentiric AMERICAN: 

On my return from Egypt, I have been shown two let- 
ters from your valuable paper, the Screntiric AMERI- 
can, one dated October 25th and the other October 31st. 

We constructed a fine sun-power plant in Egypt of 100 
horse-power, and it started up excellently and gave even 
better results than we expected, but we had not calcu- 
lated on the intensity of the sunlight in Egypt, and the 
zine boilers, which stood very well in America, were un- 
able to hold out. The temperatures obtained came near 
the melting point of zine, and the zine softened and hung 
down like a dish rag. We were therefore compelled to put 
in new boilers, which are now being constructed in Eng- 
land. These boilers will be of one eighth inch thick steel, 
and every joint welded with oxy-acetylene. We feel sure 
these boilers will stand the temperatures. More water 
space has also been given, and more steam space. 

We expect to start up again about the end of March, 
and will then be very glad to give you full information 
and photographs. 

The pump we had in place could handle 6,500 gallons 
per minute. We found the engine could do much more 
than run the pump, and therefore had arranged al- 
ready to increase the capacity of the pump to 12,000 gal- 
lons per minute, but before we could get this done, our 
boilers showed signs of failure. 

You can see from the above that the general proposi- 
tion of sun power is an assured success. The inventor of 
a new fuel which burns out his boilers, should rather be 
happy about the matter than otherwise, as he evidently 
obtained better results than he expected. Of course, the 
delay is extremely disappointing, as the entire country is 
interested, and we had hoped to give a fine publie exhibi- 
tion about the middle of October. 

Tacony, Pa. FRANK SHUMAN. 


Control of the Mississippi 


To the Editor of the Sctentiric AMERICAN: 

I am delighted to note that you are giving space in 
your correspondence columns to the discussion of the 
problem of the Mississippi. This subject, like that of 
the Panama canal, is admirably adapted to the national- 
izing of American sentiment, a result much to be desired 


in a country of such varying elements of population and 
interests as our own. 

I agree heartily with Mr. Yourtee that “any work in 
this direction . - should be preceded by intelligent 
understanding of the situation,’’ but a» heartily disagree 
with him in thinking that “a choice must be made 
between some system of diversion o- higher levees.” 

We must go at this job as at any other we wish to have 
properly done, namely, by beginning at the bottom. But 
the bottom of a river system is at its top. That is where 
it starts, and that is where it can most readily be con- 
trolled. We learn from our geographies that certain 
characteristics and facts pertain to all of that large class 
of rivers of which the Mississippi is one, namely, that 
these rivers have their rise in hilly or mountainous 
regions; that they flow toward the ocean on beds which 
become more and more nearly level as their mouths are 
approached; that moving water carries sediment and in 
proportion to the rate of its motion so long as it can find 
the sediment to carry; that as the river reaches its lower 
and more nearly level portions it drops more and more of 
its sediment; that this causes the raising of its bed and 
the building of banks slightly higher than the surround- 
ing country; that with the constant raising of.the banks 
and the bed there inevitably comes a time when the 
banks are broken through and the river finds a new course 
to the ocean; that the deposition of sediment causes the 
stream to become very tortuous, thus decreasing its 
motion and causing it to deposit a larger and larger per- 
centage of its sediment in its middle or sub-middle sec- 
tions; and that as this process continues, the danger of 
sudden floods causing a break in the stream’s banks 
becomes greater and the ensuing calamity more disas- 
trous. 

Now it follows from these observations that any plan 
of either building higher levees or providing additional 
outlets is but temporizing with the problem. The higher 
levees must soon become, as they are to-day, a positive 
danger; and the additional outlet only doubles the time 
which may elapse before the one true plan must be 
adopted. 

That plan, if my reason serves me correctly, is the 
construction of reservoirs in the upper courses and tribu- 
taries, in the case of the Mississippi the numerous tribu- 
taries of the Missouri in particular. The advantages of 
this plan are various. 

From a national viewpoint it has the advantage of 
serving more than one section of the country. The reser- 
voirs would be a great blessing to that section of the 
country in which they would be located, helping to in- 
crease the scant humidity of the atmosphere, relieving 
the monotony of the landscape, and furnishing means of 
irrigation, ice making, fish culture, various sports, and 
last and probably least in real value, some water power. 
But they would just as surely benefit the region of the 
lower Mississippi by reducing the danger of floods and 
at the same time increasing the dependability of the river 
as a means of navigation. For the clarifying or partial 
clarifying of the waters of the lower Mississippi by means 
of these reservoirs would have the effect of making the 
river pick up instead of depositing sediment, which would 
have the further effect of causing the river to deepen its 
channel and straighten its course (like the lake-fed St. 
Lawrence) thus increasing its rate of flow and still fur- 
ther increasing the desired results. And the most com- 
fortable part of the change thus wrought would be the 
knowledge that the benefits thus derived would be self- 
perpetuating instead of being mere postponements of an 
ever-increasing danger. Thus we have the advantage of 
urging the expenditure of the nation’s money for a more 
truly national benefit than the mere relief of the lower 
Mississippi by an additional outlet could possibly afford. 

Likewise, from an economic viewpoint the advantages 
would be marked. The first reservoir constructed would 
immediately take off the keen edge of the danger of a 
break in the present levees, a relief that might mean 
everything to thousands at the critical moment. There 
would be no waiting for the completion of a great under- 
taking of great expense and somewhat doubtful utility 
before any advantage could be realized. 

And last but by no means least, from an engineering 
viewpoint, this plan offers the tremendous advantage of 
making its first work a perfect foundation for any fur- 
ther improvement of the Fathers of Waters which future 
generations, more opulent than ourselves, might wish to 
undertake. Thus with the Northwest well supplied with 
these reservoirs, one does not have to stretch his imagina- 
tion greatly to see the time when the entire courses of the 
Mississippi and Missouri rivers will be supplied with 
dams and locks and made into channels of commerce far 
more pretentious than that now asked for in the feeble 
ery of “fourteen feet through the valley.” 

Noble, Alta, Canada. N. J. Nose. 


An Aviator on Gyroscopic Force 


To the Editor of the Sctentiric AMERICAN: 

I was interested in the statement of R. S. Moore in 
your October 19th issue regarding the death of Paul 
Peck, the aviator. 


Referring to Mr. Thomas Preston Brooke’s argument 
in the Scientiric AMerIcAN of September 28th, in which 
he attempted to prove that Peck’s death was due to the 
gyroscopic action of the rotary motor in his aeroplane, I 
would say that Mr. Brooke has repeatedly claimed that 
various aviators have met their deaths from this terrible 
(?) force. 

Did anyone hear of an aviator who has really had ex- 
perience with a rotary motor complain about the gyro- 
scopic action? Mr. Brooke acknowledges that Paul 
Peck never had any trouble with gyroscopic force, and 
yet as soon as Peck is dead and is not here to defend 
himself, he blames his death upon this gyroscopic effect. 
If it was so dangerous and if it killed Mr. Peck, why 
didn’t he at least know of its existence before his death? 
I have seen Paul Peck do some pretty fancy flying, and 
the fact that he never was aware of any gyroscopic action 
leads one to think that it was not very pronounced 

There is no arguing the fact that there is a gyroscopic 
effect when a rotary motor is used, but I claim, as a prac- 
tical aviator, that this fuss about gyroscopic action is all 
nonsense, and it is absolutely negligible in practice. As I 
have flown more miles in a monoplane, using a rotary 
motor, during the 1911 season, than any other American 
aviator, or I might go further and say than any other 
aviator in America, I am speaking from experience. 
Neither have I an “ax to grind,” as I am not in any way 
connected commercially with the development of the 
aeroplane. 

There are enough impediments in the path of the devel- 
opment of the heavier-than-air flying machine without 
putting a lot of imaginary obstacles in its way, and I 
claim that this gyroscopic bugaboo falls under this head. 

Newton Highlands, Mass. Earte L. Ovinuton. 


Wanted: A Small Gasoline Plow 


To the Editor of the Sctentiric AMERICAN: 

Under the foregoing heading Mr. E. M. Blacksher 
makes some remarks which I undertake to answer from 
the standpoint of the owner and operator of a gasoline 
plowing outfit. 

Mr. Blacksher’s observations are not new. Gasoline 
plows can be purchased in the American market at the 
present time. ‘There are no mechanical difficu!ties in the 
way of manufacturing a successful machine. Only the 
question of economy is involved. 

The farmer who is most likely to create a demand for 
the type of gasoline tractor referred to by Mr. Blacksher 
carries on diversified farming. He raises hay, corn, feed, 
and stock. He must have a number of horses to do tasks 
that cannot be performed with a tractor with any degree 
of success. He raises his own feed, and there is no reason 
why he should not raise his own horses. If he does, he is 
not likely to take a very lively interest in machinery. 

In figuring the cost of plowing or hauling with ma- 
chinery, at least four items must be considered. 

First of all is the interest on the first cost of the power 
plant. Second, is the cost of fuel, lubricants, ete. Third, 
comes the cost of labor. And fourth, some allowance 
must be made for depreciation. 

The first item must be relatively large for a small out- 
fit, because for various reasons it is not possible to build 
a small tractor as cheaply per horse-power as a large oue. 
The second item is also in favor of the larger tractor 
On the third item there can be no argument, because onc 
man can operate a large tractor quite as easily as a smal! 
one. A good man can drive a 60 horse-power tractor 
pulling eight plows and plowing twenty acres per day. [t 
will take one man to operate a 15 horse-power tractor 
pulling two plows and to cover five acres per day. It 
takes just as much mechanical ability to operate the small! 
tractor as the large one. The last item is much the same 
as the third. Two engines of equal material and work- 
manship will make the same number of revolutions and 
cover the same number of miles before they are worn out, 
everything else being equal. The small tractor has te 
travel four times as many miles to plow the same number 
of acres as the large tractor. Therefore it will wear. out 
four times as fast as the big one on the same acreage. 

This comparison does not hold with horses, which is to 
the advantage of the small farmer. The real demand is 
not for a small tractor, but for a better large tractor. 
The demand for large tractors is real and urgent; the 
demand for small tractors not nearly so important. 
What is wanted is an engine that will operate success- 
fully on the cheaper oils. This must be a Diesel or some 
modification of the Diesel engine. It must be better 
balanced than our present engines. The frame should 
be substantial, and hot-riveting should be used wherever 
possible. The gearing should be of the best steel, cut 
and machined and inclosed so as to runin oil. This would 
prevent rapid wear, because dirt could gain no access. 
It would also prevent expensive delays and breakdowns. 

An engine such as I have in mind would find a ready 
sale among men of mechanical ability, men who would 
do the plowing and all the heavy work for small farmers 
more cheaply than the same work could possibly be done 
by a small machine. InGouF BimkeLaND. 

Judith Gap, Mont. 
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How Electricity Makes the Dairy Cleaner 


Watertight Electric Light Fixtures Permit of Thorough Daily Washing 


By Putnam A. Bates, E.E. 
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- etesmnaages knows that the secret of 


4success in dairy farming is cleanli 


1e8s 

Where there are two commercial dairies 
in a community, the ne giving the more 
attention t sanitation will naturally 
stand the higher in popular opinion, and 


this is true irrespective of other commer 


elai conditions Hut how may cleanliness 
in assured {rs nnd ight and plenty of 
md clean water are the requisites, of 
course rhe question then becomes: How 
may these be obtained most conveniently? 
Dairy farms are all improving very 


rapidly, and it is an interesting fact, not 
generally known, that 50 per cent of the 
large milk producing farms of this coun 
try to-day use electricity at least for light 
ing purposes, and in a considerable num 
ber of such iostances the current is also 
used for pumping and other power pur 


Poses 


While the advantages of electricity lie 
net in ennliness alone, undoubtedly 
where dairies are so equipped, this factor 
proves the great benetit 

rhe writer's purpose is to describe the 
conditions at two of the leading dairies 
of New Jerse) rhe larger one comprises 
a farm of tw e hundred acres, at Plains 
boro, N. J., 70 per cent of which is under 
cultivation From 3,500 to 4,000 quarts 
of milk ts the daily output of this dairy, 
and the milk- finds a ready market at a 
good price I cleal ind the 
conditions under which it has been pro 
duced and hipped are such that no 
change im take ce in its content until 
the bottl re t l by the consume! 

rhe e! lai i 
el i « l i itt cr 
era } | wi 
‘ cn t i j I I 
et t : I a i Ll { I 
the entire esta ent It is perhay 
unjust to ! hi t most ip 
portant ent f t} ! ry. ecause 








Fig. 1.—A row of electric lights on each side of the stable back of the cows 
and a few lights on the ceiling over the center aisle give sufficient illumination. 

















Fig. 2.—In this picture is shown a bottling room at a “certified” milk farm 
in Morristown, N. J. The hose is used twice daily to wash down the entire 


interior. In fact, all buildings at this farm undergo the same treatment. 

















Milking at 3 


A. M. by electric light seems a luxury, but for clean 
milk it is a necessity. 


Fig. 3.- 


















there are a great many departments in 
such an enterprise, each having success- 
fully to carry its burden. But it may be 
said, without prejudice, that as the cur- 
rent is used for lighting or power in each 
and every important building on the 
farm, should the electric service which 
this little set provides, for any reason fail, 
affect the 
operation of all the other departments on 
the farm. 


This is an 


the loss would immediately 


evidence of the position 
which electricity holds in one of the larg- 
est and best equipped commercial dairies 
in America. 

In the accompanying illustrations we 
show two interior views from a well-known 
dairy which supplies milk to several of 
our eastern cities and suburban communi- 
ties. These are representative of its class, 
and, therefore, will serve for elucidation. 

Fig. 2 shows the bottling room in the 
other dairy, Morristown, N. J. This is 
a “certified” milk dairy, and one of the 
requirements under which the product is 
produced is that the interior of all the 
shall be down 
twice daily. In this room a 
light 
over the bottling machine. No 


washed 
watertight 
fixture is in the ceiling, 


milk buildings 
electric 
directly 
other means of permanent lighting could 
place and permit of 
Portable oil lan- 
terns are not clean, therefore they are 


be used in such a 


this rigorous cleansing. 


quite unsuitable for milkers to have to 
depend upon, in a sanitary dairy. 

One dairy, the cow stables of which 
are shown in Figs. 1 and 3, has made its 
growth on the basis of cleanliness. Each 
building, while simple in construction, has 
embodied in its design every idea that 
will make for better sanitation. 

In the tipbuilding of this institution one 
of the first equipments adopted was 4n 
electric plant, used at first 


for lighting the residence and office build- 


generating 


(Concluded on page 498.) 
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Some Novelties in Glider Construction 
By Noel J. Deisch 


LIDERS have become so common nowadays that 

the general form and dimensions required for sus- 
tentation are well known; in fact, almost every ama- 
teur of any ambition has made or is making one of the 
recognized biplane pattern, with slight variations in 
regard to the position and operation of the rudders, 
curvature of the wing surfaces, and manner of con- 
trol. After he has experimented for a short time with 
his machine the amateur will usually discover that 
his means of alighting is dangerous, that the are de- 
scribed by the horizontal rudder is of insufficient am 
plitude for maintaining stability, and that altogether 
the machine is too unwieldy, and so bulky that it re- 
quires more space for storage than he has 


The Function of a University 

N an address at Columbia University opening exer- 

cises by F. J. E. Woodbridge, Ph.D., dean of the 
graduate faculty, the speaker said that while mind 
is man’s natural possession, the discovery of its use 
and significance in his life is a genuine discovery which 
enlarges his vision, new and 
unlimited power, and gives him a new confidence. An 
historian might claim that the discovery marks the 
important crisis of civilization. It is set down as one 
of the striking which characterized the be 
ginning of what we call modern times. Yet it is not 
something incident to an artificial period of time. It 
is the one event which makes it possible to regard the 
past as antiquity—the sum of things accomplished— 
to view the present as opportunity, and to see the 


begets the sense of a 


events 


Such questions determine the point of view from 
which the rapid expansion of our universities should 
be regarded. It is short-sighted to see in this expan 
sion principally the abandoning of what is old and 
tried and the rushing into what is new. and popular. 
We hear of “new ideas of a university,” but in strict- 
ness of speech—or one might say, metaphysicaliy— 
there can be no new idea of a university which is not 
a wrong idea. For there is something Platonic and eter- 
nal about that idea, a changeless essence which may 
shine through many changing things. The only sense in 
which it can be called new is the sense in which we 
indicate that some one has seen it for the first time in 
his own experience. There may be new courses, new 
methods, and new degrees, and these may displace 
older and long established institutions, but there can 

be no new university. The accidents are 





at his disposal. 

Having had some experience with ma- 
chines of this description, and having met 
all the difficulties enumerated, I will at- 
tempt to give some idea of the manner in 
which I overcame them, so that prospec- 
tive builders will profit by my experience. 
The machine which I chose to build is 
the one described in Screntiric AMERICAN 
SuPPLEMENT No. 1582, with the slight 
difference that four feet was added to the 
span of the wings. I soon found that the 
rudder was open to the triple objection 
that did not 
have enough was so 
low that on landing it was very liable to 
be seriously Accordingly the 
form of the support was changed to that 
shown in Fig. 1, which, of 
ereased the angle through which the rud- 
move and elevated it to such 


clumsy to 
working 


it was operate, 


space and 
damaged. 


course, in- 


der might 
an extent that there was no more danger 


of injury. The control system and seat- 


ing arrangements which were employed 
are illustrated in Fig. 2. The seat is of 


canvas securely sewed and so made that 
it may be slid back and forth readily on 
the supporting members to suit the oper- 
ator. 
movable, as indicated by the arrows, that 
which the rudder sliding 
laterally over the bar which controls the 


The control consists of two parts, 


moves vertical 











Fig. 2.—The sliding seat 
and rudder controls. 


old or new, the substance never; for the 
idea of the university is the idea of the 





organized discovery of the mind. 








The university is, therefore, not sim- 
ply a place where a number of people are 
engaged in teaching and being taught a 
number of subjects of greater or less im- 
portance. It is much more than a collec- 
tion of different schools brought together 











under one administration for purposes of 
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Fig. 1.—Side view showing the construction of the glider. 
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Fig. 3.—Plan view showing the rudder 


economy or size. It is much more than 
a haphazard arrangement of different 
courses leading to different degrees and 
framed to meet demands of the moment, 
or to illustrate passing fashions, or to 
compete with rivals. To see no more is 
to see with myopic vision. To be 
sible of no more is to be insensible to 
opportunity. The university is always at 
the beginning of a greater career when 
it finds a region which intelligence can 
invade and master, for that means prog- 
ress in organizing the mind’s discovery. 
It looks with a jealous eye on every edu- 
cational enterprise and every attempt to 
advance learning which seeks an inde- 
pendent existence. 

We should enhance the belief that the 
university is in idea, and shall be itncreas- 
ingly in practice, the most important of 
human institutions. It sets faith in the 
controlling power of the mind in contrast 


sen 











horizontal rudder. The latter moves up 
and down and is guided upon two of the 
struts. 


provided 


soth members of the control are 


with wire hooks which pass 
entirely through the wooden bar and re- 
ceive the loops in the picture-frame wire 
which is for the 


It may hands need 


working rudders. 
that the 
never be removed from this type of con- 
trol for either of the 
and that it is lighter, 
tive, and has a greater range than has a 
lever, 


used 
be observed 
working rudders, 
much more posi- 
The rudder wires pass over light 
brass pulleys which may be purchased at 
any store. A plan view of 
the rudder arrangements is shown in Fig 


hardware 
3, While a lateral view is shown in Fig. 1. 
These are self explanatory. 


with faith in any other power. It in- 
sists that a technique of curiosity, criti- 
cism, and control is superior to every 
other kind of technique, because it is ap- 
plicable to undertaking. it de 
mands, since there is always an intelligent 
and rational way of doing what needs 
doing, that that way be found and fol- 
lowed, not only in mathematics and phil- 
osophy, in literature and science, in in- 
dustry and the arts, but also in public 
life, in business, in politics, in society, in 
morals, and in religion. The proposition 
that we must think one way in the clois 
ter, but must live and behave a different 
way in the market, is to it intolerabie. 
The notion that we are the products of 
our ancestry, it supplements with the no- 


every 





Skids may be made so light and are so 
serviceable, that it is a wonder that they 
are not used more frequently. An idea of 





tion that we are the ancestors of poster 
ity, making us thus indebted to the past, 
but obliged to the future. It aims to be 





their construction may be gained from 
Fig. 1. They should be braced to the ma- 
chine laterally by means of piano wire. 
In landing they should be allowed to sup- 
port the weight of the machine only, the 
operator taking care of his weight 
by himself. 

Using the construction which I have 
endeavored to describe, it will be found 
very easy to make the machine demount- 
able. The front and rear rudder supports 


own 








the place to which men can look for judg 
ments which are disinterested and, there- 
fore, just. It is content only as it sees 
ignorance, prejudice, passion, partisan- 
ship, superstition, and privilege progres- 
sively giving place to the life of reason. 

History may be read in terms of poli- 
tics, or of economic forces, or as an evo- 
lution. It may also be read in terms of 
the discovery of the mind. We may see 
man rising from the ground, startled by 








and the skids may be removed and placed 
between or the the 
Whole will be found to oceupy about one 
fourth of the floor space required previously. To make 
this possible all control wires should be provided with 
loops which may be slipped over hooks when the ma- 
chine is being prepared for an experiment. In my 
opinion the removable frame should always be securely 
lashed to the plane members with leather belt-lacing in 
Preference to being bolted, as bolts are not only heavy, 
but are very liable to weaken the frame if much skill 
is not used in attaching them. 

The experimenter must change the dimensions to 
suit his own type of machine; those given are intended 
merely as suggestions. I might say that for the glider 
Teferred to in ScrentrFic AMERICAN SUPPLEMENT No. 
1582 I have found those shown to be entirely satis- 
factory. Of course, all dimensions not indicated are 
the same as those shown in the SUPPLEMENT mentioned. 


above planes, and 


The glider at the instant of landing. 
future ahead. It is not a characteristic of modernity, 
but its essence. 

Schools exist because the mind has been discovered. 
Their obvious purpose is to keep us acquainted with 
the mind and to promote the intelligent penetration of 
things. If this is true, then the discovery of the mind 
should be the source of our educational programmes 


and the criterion by which they should be judged. Are 
we making intelligence prevail? Are we invading with 
the spirit of inquiry every department of life? Are 


we letting no chance slip to bring under the control 
of reason the least as well as the greatest undertak- 
ings of men? Of such a type are the questions which 
those who believe that mind has been discovered will 
ask; and they will insist that their labors be judged by 
the standards such questions suggest and by no others. 


the first dim intimation that the things 
and forces about him are convertible 
and controllable. Curiosity excites him, 
but he is subdued by an unirained imagination. 
The things that frighten him, he tries to frighten. He 
would scare the earth’s shadow from the moon and 
sacrifice his dearest to a propitious sky. It avails not. 
But the little things teach him and discipline his 
imagination. He has kicked the stone that bruised 
him only to be bruised again. So he converts the stone 
into a weapon and begins the subjugation of the world 
singing a song of triumph by the way. Such is his 
history in epitome—a blunder, a conversion, a con- 
quest, and a song. That sequence he will repeat in 
greater things. He will repeat it yet and rejoice where 
he now despairs, converting the chaos of his social, 
political, industrial, and emotional life into wholesome 
force. He will sing again. But the discovery of the 
mind comes first, and then the song 
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Monumental Gate- 
way to a Great City 


Completing the Grand Central 
Terminal, New York 



























































1849. Harlem Railroad car, drawn by 1857. Terminal Station on site of pres- 
boerses, passing the Tombs Prison. ent Madison Square Garden. 
Note ' f that vreat sys second Street a large terminal, to be 
] en f 1 " the New known as the Grand Central Station; 
\ (er Line , vo back ,and, profiting by the experience of the 
the ‘ l ce t past, they determined to construct both 
‘ City ’ New Y¥ ci Here the yard and the train sheds on a scale 
‘ es tel of magnitude that would accommodate 
mi f e Ne Y: ind Hat the traffic of the road for many a decade 
‘ ! l dout tracks were to come. 
< dd Pa \ d Center The present New York Central and 
S t nea! City Ha rhe Hudson River System was organized by 
irge as, nor did Commodore Vanderbilt in the year 1869, 
the , ‘ fort esent and in the same year the construction 
tres indsthe womotive could of the first Grand Central Station was 
~~ f . stowed within the begun. Two years later it was opened to 
ti f vext comotive of the the public. The train shed, the largest, 
pre ’ 1 ‘ Hall stati was by far, that had ever been built in the 
, " ct of the city of thos United States, was covered in by a single 
d bat ad »« the first two decades arched roof, 200 feet in span and 600 
of the eration of the road, the growth feet in length. Within it, fifteen tracks 
of populati ind traffic northward on were accommodated and during every 
Manhatt Island, necessitated the cor twenty-four hours eighty-eight trains en- 
structi f a new terminal farther up = tered and left the station. During the 
town, and in the late fifties a new sta Apologia first year of operation four millions of 
tion was built at Twenty-sixth Street and | people made use of the new terminal, 
| 1 hitecture bein a reasoned a for any spe fied purpose there should be pes 4 
Fourth Avenue on the present site of | ‘steieistaial dell tendiiinnigtaes waded nk dbmeth dtl bane he canned tr te ['wenty-five years later the traffic had 
Mad - e Garden. The new struc 1 is | compositions, no matter how simple, the elements must explain them increased so greatly that the station had 
ture was considered to be one of the not nd justify their presence. In ancient times the entrance to the city to be enlarged. Additional tracks were 
able buildings of the city of that day pening in the walls or fortifications. This portal was usually decorated laid and the capacity of the building was 
i ¢ ‘ ted into an Arch of Triumph, erected to some na l or military ‘ . 
yet it is fact that it could be set down f some great personage. The city of to-day has no tall surround increased by adding three stories above 
in the express concourse of the station of tm serve, by elaboration, as a pretert to such glorification, but none the less the old structure. This work was done 
‘012. without touching the walls or reach he te must exist, and in the case of Ne York and other cities, it is throug! in the year 1900. Searcely was the im- 
ing the roof above In 1857 the use of nner which Stee! ce the human fow in the very center of the town. Su provement completed, however, before it 
. Grand Central Terminal, and the motire of its facade is an attempt to offer a . 
steam locomotives south of Forty-second actRaite te iis + ad camnaene tb dcemattial bu that tniitialion The erchitecterc! began to prove inadequate. 
Street was discontinued and for many omposition consists of three grea yortals crowned bu a sculptural group, the hole o 
years the cars were hauled to the Cit re aaa me ck diacetate de tie ret ia os car so pe Ae a a Ver mnie ontiecsrer Demand for Greater Facilities. 
Hall aiid back by teams of horses. So by moral and mental energy—Hercules ané Minerva ill to attest that this It now became clearly manifest to the 
rapid was the growth of the city, how by ins eee Genie a to ine tive apf ysed n por earth agra ales, emma gate management of the New York Central 
ever, aud the increase in the traffic, that te development for nearly entur WHITNEY WARREN Railroad that, if adequate provision was 
the comp decided to build at Forty to be made for the increase of the future, 
_— . 
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I is I i ine eading to the respective concourses, waiting rooms and restaurants At the right are the street surface lines and the 
Interborough, Hudson and Manbattap, and Belmont tunnels, by which the traffic is distributed throughout Greater New York and Jersey City. 


General sectional view of the Grand Central Terminal. 
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yards and the terminal building upon a vastly greater 
scale, and the adoption of an entirely new 


both in the movement of the trains and 
of the outgoing and incoming traffic, would 
meet the conditions. Two factors in par- 
ticular had to be reckoned with. One 
was the unparalleled rate of growth of the 
population of New York and its suburbs, 
and another was the growing popularity 
of the outlying districts for residence and 
the consequent enormous increase in sub- 
urban traffic. How greatly this has 
grown is shown by the estimate that, at 
the present time, nearly one and a quar- 
ter million people enter New York daily 
from within a radius of twenty-five to 
thirty miles. A large portion of this in- 
flow finds its way through the Grand 
Central Terminal; and it is necessary to 
handle it, night and morning, expeditious- 
ly and with convenience both to the pub- 
lic and the railroad companies, whose 
heavy service of express through trains 
must not be hindered. 
The Traffic Problem. 

In order to realize the difficulties 
which confronted the company in meet- 
ing existing conditions, it should be un- 
derstood that all the trains which enter 
the Grand Central Terminal have to pass 
through a four-track tunnel, running be- 
low Park Avenue to Fifty-sixth Street, 
where the tracks diverge into the terminal 
yard. Under previous methods of opera- 
tion, the trains ran into what are known 
as “dead-end” tracks, under the train 
shed, where the passengers disembarked. 
The empty cars had then to be drawn 
back to Mott Haven, to the north of the 
Harlem River, for cleaning and prepar 


ing for the next trip; after which they 
had to be drawn again through the tun 
nel into the termina It is evident that 
this arrangement practically doubled the 
train movements through the tunne 

in other words, exactly halved its capacity 
for passenger service. For some years it 
had been recognized that the ideal ar 
rangement would be to remove the ster- 
age and cleaning yard at Mott Haven to 


the terminal at Forty-second Street. This, 
however, would have necessitated a great 
increase in the size of the yard and large 
purchases of real estate at high prices. 
Outside of the objection on the score of 
the great cost was the even more serious 
one of the noise, dust and smoke occa- 
sioned by the presence of an ever-increas- 
ing number of steam locomotives in the 
very heart of the city. The solution of 
the problem came, as it so often does in 
human affairs, in an unexpected way and 
from an unlooked for quarter. For there 
can be no question that the serious col- 
lision in the tunnel, near the terminal 
yard, in January, 1902, occasioned by the 
failure of the engineer of a train to see 
the smoke-and-steam-obscured signals, 
Was the predisposing cause which led, 
ultimately, to the erection of the present 
magnificent terminal station and yard. 
The accident resulted in legislation at 
Albany, which required the railroad, after 
a certain date, to substitute electrical for 


nothing short of the entire reconstruction of the station 





principle, 


handling themselves confronted with the problem of electrifying 


steam operation through the 








Park Avenue’ tunnel. their terminal lines and station, it was realized that 


Electric Operation and “Air Rights.” 


deliberation. 
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Express concourse; a noble hall, 120 by 272 feet, finished in Botticino marble. 
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The general waiting room, capable of accommodating five thousand people. 


they had before them a task of great difficulty, involy 
When the New York Central Railroad Company found ing new problems and calling for the most careful 


It was at once determined to take advan- 
tage of the situation by building a new 
terminal on a scale of size and magnificence 
which had never been approached in any 
other terminal station in the world. This 
point being settled, the question arose as 
to how to secure the additional space 
necessary. The purchase of the twelve or 
fifteen city blocks that would be required 
would have involved a staggering outlay 
of money, which, added to the cost of 
electrification and of the great terminal 
structures which were contemplated, 
raised the total estimate of cost to a fig- 
ure which even this wealthy corporation 
could not contemplate without some dis- 
may. It was at this juncture that the 
chief engineer of the road, Mr. W. J. Wil 
gus, submitted to President Newman an 
alternative scheme, the merits of which 
were quickly appreciated and received the 
necessary indorsement. The plan was te 
utilize the “air rights” above the exist- 
ing station yard, by placing the new yard 
and platforms entirely below the street 
level; roofing the tracks over; restoring 
the intersecting streets to city use; and 
utilizing the forty-six acres covered by the 
yard, by renting out the many blocks thus 
rendered available, for the construction 
of hotels, apartment houses, clubs and 
such other buildings as might be deter 
mined upon. The comparative estimate 
f the cost of a surface as against a sub- 
surface station, showed that excavating 
below ground and building above ground, 
and thereby utilizing to the full the air 
rights, would yield to the company such 
large rentals that a good return would be 
realized, even upon the vast amount of 
capital invested. 

Direct Versus Alternating Current. 

The substitution of electrical for steam 
traction having made it possible te utilize 
the air rights by building a terminal yard 
and station entirely below street level, the 
important question presented itself as to 
raction would 
President New 


man quickly realized how vital a question 


what system of electric 


best meet the conditions. 


this was. There was no precedent what 
ever to go upon. The conditions were 
new; the problem quite untried. More 
over, at this time there were two great 
rival systems of electric traction in the 
field, the direct current and the alternat 
ing current. Very wisely, President New- 
man organized a special board of ele 
trical and engineering experts to thrash 
out the question. They did so; and it 
took them two years to come to their fina! 
conclusion that, all things considered, the 
direct-current, third-rail system would 
best meet the conditions. The New York, 
New Haven and Hartford Company also 
have their terminal at the Grand Central 
Station. The management determined to 
electrify their main lines as far as Stam 
ford, Conn., and after mature considera 
tion, they decided to adopt the alternat 
ing-current, high-tension system, using 


11,000 volts in an overhead jine. The New 

















To the left is a completed section of the express 


level In the center excavation is in progress 


» the right is a section of the old yards 
and the old train shed. 


Three stages in the construction. 
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terminal: to lay down the thirty-two miles of track 





































in the vard and station: and to do all of this without 
interfering with the regular operation of the trains 
running into and out of the station. The plan of con- 
struction adopted and so successfully carried through 
Was to Commence excavation on the easterly or Lex- 


ington Avenue side; and, as fast as the work wag 
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, 
t cn d down to grade, to erect upon it the steel work 
g fi two new levels, lay the tracks upon it, and 

t) r the trains gradually from the old to the new 
1 le This plan has been followed out with great 
: su s We draw attention to the view of the work 
: ry ve 485, taken while it was in full swing, which 

sh < at the left a completed section of the station yard 


















































































































































The suburban concourse, reached by the gentle incline to the left. 
and tracks with eleetrie trains standing upon them. In design and what might be termed the general sesthetic 
the center is the work of excavation, and to the right a treatment of the subject, while the latter fi 
section of the original yard. In the background, to the responsible for what might be called the engi 
left, is shown the new post office building, in which architect feature of the work. There is a genera 
are housed also a great many of the managing and consensus of public opinion that this collaboration has 
clerical offices of the railroad. In the center is the old resulted in a building of which the city may ju 
station train shed and terminal building. The work be proud, Among the great termina! statious of 
has progressed gradually from east to west: and to-day world, we know of none that surpasses this in 
the remaining excavation below Vanderbilt Avenue is conformity of its architecture to the purposes of the 
being pushed to completion. building. The general effect is one of great dignity and 
A New Civic Center. beauty: and the decorative features have been 
By referring to our front page engraving, it will be judiciously applied that they fulfill their proper pur 
seen that for the present, the station yard tracks will pose of accentuating the principal architectural el 
be exposed to view in the area north of the station; ments of the structure rather than, as is sv often the 
ultimately, however. these spaces will be covered by case, detracting from them. 
buildings designed to present as far as possible a monu- As forming the commercial gateway for a_ vreat 
mental effect; and it is probable that the buildings system of railways to the heart of the country’s g 
will include museums, hotels, business blocks, thea- est city, the Forty-second Street facade, crowned by 
ters, clubs and other structures which admit of bold its imposing group of statuary, must be pronounced a 
architectural treatment on a large seale. If the pres- notable architectural success. 
ent plans are carried out, the buildings will be erected Interior Arrangement of the Terminal. 
by the Railroad Company and leased for a long term, The new terminal station will have four separate 
probably ninety-nine years. The cost of the buildings levels. At the grade of Forty-second Street will be 
will be repaid to the company in yearly installments. the gallery: below that the great concourse on the 
Such a plan has the great advantage that the railroad level of the forty-one tracks that will handle the 
company can reserve the right to exercise a_ strict through express trains On the third level will be 
supervision over the architectural features of the build- twenty-seven tracks for the suburban trains; and belov 








ing, which, as far as possible, will be of classical or these, running east and west below Forty-third and 



































semi-classical treatment. A unique and highly com- Forty-fifth streets, will be subways for handling the 
mendable feature is the fact that, when the thirty- inbound and outbound baggage. 
two blocks of the station site have been built over, Great attention was paid to the problem of sepmarn! 








they will contain but two chimneys—these being the ing the inbound from the outbound traffic, se as ’ 











two smokestacks of the terminal power house, situated insure that the passengers and their baggage would 








in one corner of the site, at Fiftieth Street and Lexing- flow in an unbroken stream from street to train 
ton Avenue. All light and heat for the buildings will from train to street. As part of this plan, it was 
be furnished from this power house. Ultimately, when decided to abolish stairways and substitute inclined 

































the whole area shall have been covered in, there will planes or “ramps” as they are called, which, after 

rise upon the site of the old and un- much experimentation, were built on a grade of eight 

sightly yard with its smoke and dirt feet rise to every hundred feet of length. To aveid 
and noise, a new section of the city, congestion no less than twelve separate entrances 

which ip the dignity and harmony of the station have been provided. The passenger pur 

its architecture will be unequaled in chases his ticket in the express concourse, aud pa g 

any part of Greater New York. to the next counter, turns over his ticket and baggage 

The Design of the Terminal Building. Checks to the transfer company, who send them by pnen 

It is probable that no building in matic tubes to the baggage room, where the tronks 


ancient or modern times has been made are checked and the trunk checks sent back. lassing 


the subject of such an exhaustive study through gates on the side of the concourse opposite the 
as the new Grand Central Termina:. ticket offices; the passenger walks down on an easy 
Two prominent firms of architects in incline to the express passenger platforms, which are 
this city, Messrs. Warren & Wetmore at the same level as the floor of the cars, and there 
and Messrs. Reed & Stem, have col- boards his train. The handling of baggage into and 
laborated in the work. To the former out of the train is entirely separated from the pes 
firm is due the broad outlines of the Concluded on page 49°.) 








. 1 + 
i ildi Post office and general railroad office building. 
i concourse and terminal building. s 





AND TRACKS OF THE GRAND CENTRAL TERMINAL 
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Inventions New and Interesting 


Simple Patent Law; Patent Office News: Notes on Trademarks 














A Mechanical Eye for Burgiar Protection 


FRENCH inventor has recently designed a burglar 


The Hen Her Own Bookkeeper 


, 
N 4 Balarm which is a very close mechanical substitut: 
for a human watchman. The device is arranged to 
operate before the slightest injury has been inflicted 
upon a safe by a burglar. In faet, it has no material 


contact with its surroundings, for it includes the me 


chanical equivalent of an eve which will deteet the 


faint light from a dark lantern or even a match, hence 





making it a good fire alarm as well as a burglar alarm 















































M As our readers have probably guessed, the “mechanical 
: eve” is a selenium cell, such as used in picture-tele- 
' ‘) egg l . . . . vraphing apparatus, for the reason that the electrical 
Entering the nest and springing the gate-trigger. : ; : ; ‘ 
conductivit of selenium varies approximately with 
a . 7 ' ! the amount of light that falls on it. The me 
i chanical eve consists of a cylindrical box, four inches 
1 in diameter, and about an inch thick, containing a band 
! ‘ f selenium wound up in a coi There is one of these 
xes for each room that it is to be protected, but they 
ill communicate their sensations of light by electricity 
i comme recelvel hich is designed as follows: 
In the field of irge horseshoe magnet is suspended 
i thi e vwout a foot in length. This carries a very 
\ wht wtangulal tluminium frame, wound with a 
‘ ~ ‘ l ~ galvanometer wire rhe galvanometer coil 1 weighs 
thout an ounce, and has an electrical resistance of 
\f t tive tl and ohms. One terminal of the coil dips,inte 
Crawling out of the nest and registering her 
autograph. 
doing she registers her autograph on a piece of paper. 
As shown in the drawing, the hen walks up an in 
clined board to the nest In so doing she strikes a 
trizger that releases two gates, which drop down and 
bar the entrance to any other hen The inner gate is 
hung hich enough to permit the hen to crawl! under it. 
rhis is no hardship for the fowl, which no doubt has 
been educated to crawl under fences. But in squatting 
so as tw crawl under the gate, the hen is obliged to 
bring a crayon, strapped to her leg, into contact with 
piece of paper on the inclined board, thus leaving her 
autograph after passing out of the nest The outer | 
gute is easily negotiated: for it consists of a light wire } 
frame that swings outward readily enough. However, | 
this frame will not swing inward, and so acts as a bar | | 
igauinst the entrance of any other hens to the nest. The L esta 
; inclined board is mounted on a spring at its inner end, The aluminium crayon-holder on the 
\ battery of four nests, one with the so as to. make the nest adaptable to hens of various hen’s leg. 
gates down. sizes \fter the egg has been laid, the nest remains 
closed until the poultryman arrives to reset the gate a cup of mereury 3B, while the other connects with the 
Stute I I d dea of letting ind remove the egg and autograph record of the hen suspension wire. The transmitter or mechanical eye 
the he | ecord Phi tried out the To distinguish between hens, each is provided with an }) is placed in circuit with battery F, coil A and mer 
scheme awd f d t it edt wr fection rhe individual color, and if there are not colors enough to cury cup B. When a ray of light falls on the cell D 
idea was x ‘ i the vere rprised, when xo round, combinations of colors are provided, for a it varies the strength of the current passing through 
ippiying f tent, t d that many others had been au hen may wear a crayon on each leg. The crayon the coil A, causing it to turn, bringing its lower ter 
endeavoring to devise some scheme for keeping an auto holders, as shown in the drawing. are secured like the minal into contact with one or other of the set-screws 
matic record of the het work. However, while having steel spurs of the fighting cock, and are made of PF’. and thereby closing a relay cireuit containing the 
the same object ir iew, their methods were entirely aluminium. They are so light and fit so well that the alarm gong G The sensitiveness of the receiver may 
different Sone f the patented recording nests were hen does not notice them any more than one notices the be varied by adjusting the screws F. The alarm bell 
so intricate and required so much of the hen, that no ring on his finger. It has been found that the crayons is actuated through the intermediary of a “jack” simi- 
self-respecting fowl would enter them llowever, the last from six to eight weeks without any attention lar to that used in telephone switchboards, so that once 
apparatus devised by these two inventors calls for no whatever. Although the device may strike us as amus the circuit is closed the bell will continue to ring until 
work on the part of the hen until she leaves the ing because of its novelty, it has clearly proved its it is stopped by throwing a switch. Equipped with this 
nest, and then al! that she has to do is to stoop efficiency, and is being extensively introduced among alarm apparatus the good man of the house can. slum- 
under a gate that partially closes the entrance. By so poultrymen ber in peace, confident that the unblinking selenium eye 



































I strument that receives the rhe receiver on a stand at the owner’s Electrical connections of the 
electrical impulse bedside. receiver. 
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e believe that orders for nearly 


every — 
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will be placed before winter is half over 


The Cadillac has enjoyed many successful, many extra- 


ordinary seasons. 
19] 3 1s eclipsing all former successes. 


Never in its history has Cadillac enthusiasm been so 


strong, so widespread, so pervasive as now, 
The new car has literally taken the country by storm. 


The handsome lines, the deep soft upholstery, the yield- 
ing springs, the riding qualities of almost velvety 
smoothness; the quiet engine of abundant power, 

the flexibility and the remarkable ease of control; 

the standardization of parts, the durability, the sim- 
plicity and the economy of maintenance; the practi- 
cally 100 per cent efficient Cadillac Delco electrical 
system of automatic self-cranking and electric light- 
ing, now im its second successful year on the Cadillac; 
these and almost countless other marks of distinction, 
stamp the Cadillac as a car which leaves nothing to 
be desired, nothing really worth while which a 


greater expenditure will procure. 


The Cadillac production is large—15,000 cars for 1913 
just one of the great elements which make possible 
the Cadillac car at the Cadillac price. 


Before the new model was announced, dealers had con- 
tracted for this entire enormous output. They had 


also placed orders for several thousand more, our 
acceptance of these additional orders being 


condi- 





Five Passenger 








tional upon our being able by some means to supply 
them. 


Without seeing the car or even its photograph, more 
than 3,000 individual purchasers placed their signed 
orders. 
in the Cadillac Company. 


They had confidence in the Cadillac car and 


Four thousand of the new cars which have already been 
delivered have vastly intensified the early enthusiasm. 
They are proving that the confidence was not mis- 
placed. They are confirming the wisdom of those 


who placed their orders in advance. 


Nearly everyone you meet is—to use a common expres- 
‘Sold on the Cadillac.’’ There seems to be 
almost none left who are not convinced of Cadillac 


pre-eminence. 


sion - 


believe that orders for 
including those for 
will be placed before 


As we said at the outset: We 
nearly every 1913 Cadillac 
spring and summer deliveries 
winter is half over. 


It behooves you, therefore, to arrange for as early a 


delivery as your dealer can give you. 


By heeding this advice—given you in all sincerity—you 
will avoid disappointment. You will also avoid the 
necessity of compromising on some other car—a 
proceeding which almost invariably results in an un- 
satistied longing in the mind of the man who has 


once concluded that the Cadill:¢ is the car he wants. 





All prices are F. O. B. Detroit, including top, windshield, demountable rims and full equipment. 


CADILLAC 
MOTOR 
CAR 

Co. 








Seven Passenger Limousine $3250.00 


DETROIT, 
MICHIGAN 
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The Waste of Horse Labor 


Area of Four States Required 
to Feed Horses 





ue eet 

















| Rumely Bulletin No. 1| ) 











Edison says that a Horse is the poorest motor ever built. 
A Horse eats 10 pounds of food for every hour it works. 


it tires out in 6 hours. 


its thermal efficiency is not more than 2%. 
The Horse has been outgrown, both in the labor of the city 


and the labor of the farm. 


On every well-handied large farm, for instance, the Horse is 


now being displaced by the Tractor. 


Last year more than 60,000 Horses were displaced by the 


eu lY 





These famous Tractors give the farmer CHEAP 
POWER, and plenty of it. 


Rumely Products Co. 


(Incorporated 


Power-Farming Machinery 
La Porte, Indiana 





| See next week's Bulletin ] 






































G. V 
leader 


G. V. Industrial Trucks supplant, among other things, that waste- 


ful in 


trial 


haul one ton of miscellaneous freight 200 yards in one third the time five 


men would be delivering a load with hand trucks. 





The operator (an ordinary freight handler) rides on the truck, 
guiding it anywhere, at 7 miles per hour. This type is about 4x7 feet, 
has a capacity of 2000 pounds, a weight of 1750 pounds, and a mileage 
on one charge of 25 miles. The cost of current is as low as Ic per mile. 


eiectr 


The G. V. Industrial Truck is the simplest 
uily propelled 
Orders are solicited now rly 1913 deliv 
- P 


Ne 


G. V. Industrial 
Trucks 


Electric Trucks were the pioneer Electrics and they are the 


s still. Thousands in use. 


stitution, the two wheeled hand truck. 


slants and private warehouses, one truck operated by one man will 


Co., 








manufacturing plants. 


The General Vehicle Co., Inc. 


Principal Office and Factory, LONG ISLAND CITY, N. Y. 


w York Chica Philadelphia St. Louis 


They already dominate the commer- 
cia! electric field and we shall treble production facilities in 1913 


In freight terminals, indus- 


The truck here illustra- 
ted is used in several sizes by 
the N. Y. Central & Hudson 
River R. R., D. L. & W., 
Illinois Central, Central of 
Georgia, Clyde Steamship 
Pacific Mills, 
chester Repeating Arms Co., 
Boston Mfg. Co., etce., etc., 
and scores more are building 


for railroads, textile mills and 


It has single reduction rearing and one motor only. 


eries. 


Winr- 


of all similar trucks 


Minneapolis Cincinnati 























unremitting watch on his 


But the eye pos 


keep an 


Will 


| safe or bis silver chest 
failing common to all mechanical! 


It cannot 


SeSSES a 
substitutes for human agencies. 

right and 
it sounds the alarm 
of that light 
rhe inventor that during 
day time the mechanical eye is closed by 

a lid, but he does not explain what occurs 
the morning. Presumably the} 
alarm is sounded at “peep” of dawn. But 
|} perhaps he has some clock mechanism to 


close the eyelids just before daybreak. 


distinguish between wrong. 
When 


regardless 


light 


it sees a 


what may be. 


explains the 


in early 


Simplifying Court Procedure 
| Patent Cases 


EARLY all the witnesses before the | 
4% House Committee on Patents upon the 
hearings on the Oldfield bill for the re- 
vision of the patent law, and all the wri- 
ters who have discussed patents in the | 
| SCIENTIFIC AMERICAN and SUPPLEMENT, 
jagree that the patent laws of the United 
| States, so far as they define the rigift. 


af 








lof patent owners, are fundamentally 
sound, but that all the imperfections | 
|which have been imputed to the patent 


llaw can be traced to matters of practice 
and procedure. How such improvements | 
ean be effected, without any action on the} 
part of Congress, but simply by act of the 
has been strikingly 


courts themselves, 


illustrated during the past few months. | 


So notable have been the changes in 
practice and procedure accomplished by 
the courts themselves, during the past few 
months, that it can safely be said that 
by these changes more has been accom 
plished to insure perfect operation of the 
patent laws than would have been ac 
complished had all the proposals for 
changing the patent system which have 
brent agitated with increasing fervor il 
Congress during the past few years been 
enacted and carried into execution 

The first change related to an evil which 
jpatent lawyers have frequently comment 
ed on and which lay at the bottom of the 
case of Westinghouse Company v. Wagner 
Company, 173 Fed., 361. In that case the 
|Court of Appeals for the Eighth Circuit 
had affirmed a rule under which all an 
infringer has to do to secure himself | 
against a recovery of profits is to ada | 


something of his own to the sig = aera, 


device, a thing which can be easily done 


in almost any case. 

| On June 7th, 1912, 
waiting for any amendments to the law, 
the Supreme Court of the United States 


however, without 


upon an appeal from the case above cited, 
Westinghouse Electric and Manufacturing 
Wagner Electric and Manu- 


|Company v. 


facturing Company (225 U. S., 604), re- 
versed the decree of the Circuit Court 
of Appeals. By this decision of the Su- 


preme Court the following propositions of 
became established: If the infringer 
has sold or patented article, the 
patentee is entitled to recover all of the 
If a though using old 
gives value to the 
combination, the entitled to 
recover from an infringer all the profits. 
If profits are made by using an article 
patented as an entirety, the infringer is 
liable for all the profits, he 
show, and the burden is on him, that the 


law 
used a 


patent, 
the entire 
patentee is 


profits. 


elements, 


unless can 


profits are partly the result of some other 


things used by him. If the ‘infringer, 
however, by commingling the elements 
|renders it impossible for the patentee to 
meet the requirement of apportionment, 
the entire inseparable profit must be given 
to the patentee. In such a case, as in 
that of a trustee ex maleficio confusing 
gains, the loss should fall on the guilty 
and not on the innocent. This rule ap 


plies even if the patented device infringed 


did not preponderate the creation of 
protits. The owner of a small profit of a 
fund equally entitled to protection as 
the owner of a larger share. While the 
rule applied may ultimately shift the bur 
den so as to cast it on the defendant, it 
is justly cast upon one who should bear 
it, as he wrought the confusion. These 
rules, be it noted, have thus become law | 


the decision of the Supreme Court of 
United 


by 


the States without the necessity 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 





efe . 
Classified Advertisements 
Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 


seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


AGENTS—Ask us about our snappy household 
specialty line that will clear you $50 to $80 week- 
ly American Aluminum Co., Division 1029, 
Lemont, Ills 


BUSINFSS OPPORTUNITIES 


WHY NOT build up a business of your own? U 
8. Chemical Fire Extinguishers easily sell every- 


wher 500 profit. Protected territory to local 
and State representatives... United Mfg. Co., 1204 
Jefferson, Toledo, O 

INSTRUCTION 


LEARN TO WRITE 
Earn $25 to $100 weekly 
by mail how to 
Page-Davis Co., Dept 


ADVERTISEMENTS 

e can positively show you 
your salary. Prospectus free. 
89, Chicag« ll 


increast 


POST CARDS 


POST CARDS of Irish Scenery, Irish Antiqui- 
ties, etc amous Liners—White Star. Cuna 
ete Lighthouses ome and Foreign Our 
logue and sample post card sent t any d 
for five cents in stamps The Lighthouse Liter 
ture Mission, Department 1 8.A., Belfast, Ireland 

MISCELLANEOUS 

MODEL AND FINE CLOCK TRAIN WORK 

Estimates given. Work done by the hour or by 


contract Waltham Clock Company, Waltham, 


Massachusetts. 
UNITARIAN 
upon request 


LITERATURE SENT FREE 
For full particulars please com- 


municate with Mrs. C. P. Seagrave, No. 4 Catalpa 
| Road, I 


Providence, R 


~ INQUIRY COLUMN 


Inquiry No. 9288. Wanted the names and ad- 
dresses of concerns that can coat steel balls with 


| pure tin one-sixteenth of an inch thick. 


Inquiry No. 9289. Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oily or fatty vapor. 

Inquiry No. 9290. Wanted name and address of 
a manufacturer of a patented device which is suit- 
able for making up pay envelopes, namely, to fol 
up bills and insert them with minor Coins in a pay 
envelope of the usual size. 

Inquiry No. 9291. Want to buy machinery for 


| manufacturing wooden tooth picks. 


Inquiry No. 9292. Wanted a gum that will 
stick labels to grape-fruit; 
Wanted the names and ad- 


Inquiry No. 9293 
dresses of manufacturers of waterproof clotn, also 
samples of such cloth 








Trade Marks 


Trade Names 


} Do you use a Trade Mark? 
Do you own the Trade 
Marks you use ? 

You should read this booklet 

to obtain a definite and clear 

conception of Trade Mark 
rights 

TRADE MARK is 

a most valuable busi- 

ness asset. It will pay you 

to know how such marks are made valuable and 

why and how they are protected. The registra- 

tion of trade marks is explained in this booklet 

which gives a thoroughly comprehensive idea of 

the requirements for registration. The elements 

of a good trade mark are fully discussed and many tests to 

| determine the requisites of a desirable trade mark are given. 

List of Chapters 
Chapter I—The Trade Mark as a Business Asset. Chap 











ter Il—The Federal Trade Mark Law. (Classification o! 
Merchandise). Chapter Il—Analysis “of the Reguire- 
ments of Registration. Chapter [V—The Elements of a |} 
Good Trade*Mark. Chapter V-—Trade Mark Protection. || 
Chapter VI—Practical Information (which should be fur- |} 
nished) the Trade Mark Attorney. 


The booklet is printed in two colors and is illustrated 
by fifty engravings. 


Send 25 cents today for a copy 
| MUNN & CO., Solicitors of Patents 
|| Branch Office 361 BROADWAY 
Washington, D. C. NEW YORK | 
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TELEPHONE MURRAY HILL 112 


J. LIVINGSTON & CO. 


NCORPORATED 


GRAND CENTRAL TERMINAL BUILDING 


70 EAST 45rx STREET 


NEW YORK 


ELECTRICAL CONSTRUCTION 


CONTRACTORS FOR ELECTRICAL EQUIPMENT 
IN THE 


GRAND CENTRAL TERMINAL 

















Not one DICTAPHONE out of 
thousands now in use in Railroad 


Offices has failed to make good 












































railro ads 
ciency 


We have letters from the leading 
of this vuntry t stifying to the e 





of the Dic ta ee me in all de es ents 
These letter arry a sig cnific ant message to 
r bosiness man specially 
To the man who has never dictated a letter 
xcept to a stenographer, who writes his 
every word eaeee. once in she ‘rthand. and 
once on the typewriter 
To the man whose own time is valuable, 
and who knows “the money value of the 
time of his typewriter operators 
To the man whe hae reason to believe that 
he is fully informed on the oanae *t of dic 
tating machin but ‘aay bs two years be 
hind the Dik ‘taphe ye situatio yn. 
If you want to save time, worry and money 
in the handling of your correspondence, in 
vestigate the Dictaphone. 
Demonstration in your own office and on 
your own work Reach for your telephone 
and call up “The Dictaphone.” If you 
don't find that name in the book, write our 
nearest distributing branch. 


THE DICTAPHONE 


(Columbia Phonograph Co., Gen’! Sole Distributors) 
148 Tribune Building, New York 


Buffalo, Chica- 
, Detroit, Hart- 
s 


- 3. irmingham, Boston, 
C Te veland Ballas Denver 











Exclusive selling rights granted where 
= 
Ee 
\ , 


we are not actively 
repre ented. 











An Electric Truck Saves 
Its Cost In One Year 


Think of that Mr. Business 


Man! The money saved by an Electric 


Truck in one year approximately equals the money paid 
for it originally. And it gives the most efficient, dependable ser- 
vice besides. 


One 5-ton Electric Truck will 


do the work of 3 horse-drawn teams. It will 


save $12.00 a day or $3600.00 a year on an average— 
about what it costs to buy the truck. Proportionate savings may 
be effected with all sizes of Electric Commercial Vehicles. Of 
course the operation of the Electric costs something—but, that 
is where the economy comes in—in the reduction of the operating 
cost of horse haulage. 


Where Can You Make a Better 


Business Investment ? 
With Electric Commercial 


Vehicles, there is no risk of sickness or 


death; of fire or explosion; of highly expensive repairs; 
of any of the evils common to other forms of delivery. 


Electric Commercial Vehi- 


cles are dependable—they will work effi- 


ciently every day in the year, if necessary—in all sorts 
of weather. Stable space is saved—stable help and stable worry 
are reduced to a minimum. 


Each Electric Commercial 


Vehicle is rated to carry a certain load, to 


go at a certain speed. The driver cannot run the ma- 
chine beyond that speed, hence tires are saved, unnecessary wear 
on mechanism is eliminated. 


Electric Commercial Vehi- 


cles are simple in construction, easy to op- 
erate. Any ordinary man can quickly learn to run an 
Electric. Power costs very little, and its cost is steadily decreasing. 
You really should investigate Electric Delivery Service NOW, 





Interesting literature about Electric Commercial 
Vehicles sent gladly. Write today 


Public interest and private advantage both favor the Electric 





Electric Vehicle Association 


Of America 
BOSTON NEW YORK: 124 W. 42nd St. CHICAGO 
(37) 
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of resorting to any amendment of the 
Establisl.ed 1880 patent laws by act of Congress or other- 
wise. 
The other changes which have corrected (he Or 














the practice and procedure under the pat 


The Batavia and New York Wood _ |/\:::,".'* ee pees sue X mf 
Working Co. “sel rag agg Sion Be ve OU” OUIS 


when the Court promulgated its Revised 
eS a Rules of Practice for the Courts of Equity 


Interior Hardwood Trim and Fine Cabinet Work °° oii vnsecee airected azuinst the 


existing patent system has always been 





}that in patent litigation testimony was 





ordinarily taken, not in court before a 
, ‘ judge, whose good offices could be relied 

Besides furnishing all the woodwork for the New Grand Central Station upon to expedite the trial, but out of 
— ae ee eaing F court before an examiner, W ho was pow- 





} . : y ™ erless to control the length of the exam 
New York Central Office Building, New York City lination or the prelixity of the testimony. 


The Trinity Building, New York City Thus, it was possible to expand the testi- a 
The Whitehall Building, New York City cent thenmsemsaglises scxggeres eal geen’ She Quit Sen 
pose intolerable delays, and well-nigh - 

; The Trust Company of America Building, New York City prohibitive expense upon the weaker liti- L008 L101 Py OL SK } 
he Hall of Records, New York City gant poancg hong aiso the pepe — WWI? 1 TS 
+ ~ “ P even after this ehormous Du 0 estl- ‘g 
The Times Building, New York City mony had eventually been passed upon CH , 

The Ritz Carlton Hotel, New York City by the court and a decree made thereon, y eote 7 Lifelile 








the Appellate Court might reverse the de- 


998 Fifth Avenue, New York City 


cree and send the whole cause back for a 
























|}new trial, involving a repetition of the 
and many other buildings in New York City. same tedious performance. How this has () & ¢) raat () ria 
| been revolutionized by the New Rules pro- 
Harris Trust Company Building, Chicago mulgated by the Supreme Court appears 
Camegie Schools, and others in Pittsburg, Pa. from several of the Rules themselves. 
. New Rule 46, relating to trials, requires 4 bs 
The Gayteague Hotel, Montgomery, Ala. that testimony shall, except in extraordi- 1 Clip-on-Cap 
The Empire Building, Birmingham, Ala. nary cases, be taken in open court. “In os: adds to cost: 
‘ . = i ‘ is in eaouity” mo le -ule 46 German Silver 25¢ 
The Chattanooga Station, Chattanooga, Tenn. all trials in equity,” says New Rule 4, Sterling Silver 50c 
: ‘ . : | “the testimony of witnesses shall be taken ng 
Wy m | 
The Ne Ww W illard Hotel, Washington, D. C . | orally in open court, except as otherwise | } Rolled Gold $1.00 
14 kt. Gold $2.00 


The Connecticut Apartment House, Washington, D. . provided by statute or these rules. The| 
Court shall pass upon the admissibility | 


The New Utica Hotel, Utica, N. Y. 


of all evidence offered as in actions at} 
The Baltimore Court House, Baltimore, Md. 


law When evidence is offered and ex- 









































} 
qi 
| 

The Mohican Hotel, New London, Conn. |cluded, and the party against whom the z | 

|ruling is made excepts thereto at the 3 
| time, the Court shall take and report so z i] 
| much thereof, or make such a statement i 7, 
NEW YORK OFFICES |respecting it, as will clearly show the 3 re 
lcharacter of the evidence, the form in 3 ee 
1514 Flatiron Building, Telephone 5393 Gramercy | which it was oftered an objection made, : eS 
ithe ruling, and the exception. f the Ap- z =A F 
Harlem Office, 103 East 125th St., Telephone 3819 Harlem | pellate Court shall be Ss opinion that oof 7 aE 
levidence should have been admitted, it cece 
shall not reverse the decree unless it be s 
es a lelearly of opinion that material prejudice 7 
}will result from an affirmance, in which —i 


| event it shall direct such further steps * 

| t i justice may require.” ‘= 

ec rene | New Rule 47 is even more explicit: - 

E “The court, upon application of either uy 

party, when allowed by statute, or for om 

|good and exceptional cause for depart- - 

A I d Fi E : ° h |ing from the general rule, to be shown by - 
n mprove ire xtinguis er affidavit, may permit the deposition of i 


named witnesses, to be used before the 





(Sa 





court or upon a reference to a master, 


to be taken before an examiner or other | Safety Style Sterling Silver 








FOR ELECTRICAL USE named officer, upon the notice and terms 12 $2.50 usremn., | sagen pes 
. ‘ specified in the order. All depositions = beard No. 4l4 $7.00 
Electrene is a non-conductor especially suitable for power stations taken under a statute, or under any such 45 5.00 | 500 |“ 14V.S. 4.00 Also Gold 
and high class machinery generally. order of the Court, shall be taken and filed| ‘15 5% | FitestGeMBand | WihGeld Bande | | File, 
as follows, unless otherwise ordered by In handsome Christmas boxes 


the Court or judge for good cause shown. 
Those of the plaintiff within sixty days 
from the time the cause is at issue; those 
of the defendant within thirty days from 


FOR GARAGES AND AUTOMOBILES 


| Electrene positively has no equal for putting out fires from gaso- 
line. It throws a strong, steady spray that can be instantly 





the expiration of the time for the filing 


and accurately directed where needed. of plaintiff's depositions; and rebutting No matter for whom you are 

For General Shop and Home Use. For Shipping and Motor depositions by either party within twenty thinking of purchasing a gift, Water- 
; lays afte > time for taking origin: man’s Ideal is appropriate. It is a 

days after the time for taking original ; F 

Boats. Sitieaitlniin. auateaes® sensible preseut that can and will be 

N - Sake » h ee Gages. used by whatever hands receive it. 
oO training necessary. imply turn the nozzle. New Rule 48 deals directly with the Deaiers everywhere are particular to 
Made from heavy (16 gauge) drawn brass tubing; tested under [f | serest subject of patent practice, namely,| ff help you select the right style for the 
/ lial ; ral Sie occasion and the right pen point for the } 
a the testimony of expert witnesses in pat- : : | 
water. a aie tind . person to use it, or will exchange the f 
‘ : ’ : - e anc rade-mark causes. “In a case after Chri il suited j 

= P pen, alter rstmas, until suited. 
Style X has a triple air lock ; equipped with standard Schrader involving the validity or scope of a pat- There is a large assortment of hand- JY 


ent or trade-mark,” says the rule, “the — — and silver mounted 
District Court may, upon petition, order ne ek ee Se ees a 


; ‘ pens. Christmas folder mailed 
that the testimony in chief of expert wit- 


upon request. Buy 
hesses, whose testimony is directed to Sold Cee getuie. 5 


matters of opinion, be set forth in affi- 
davits and filed as follows: Those of 
the plaintiff within forty days after the 
cause is at issue; those of the defendant 
within twenty days after plaintiff’s time 
has expired; and rebutting affidavits | 24 SchoolSt.,Boston; 115 S. Clark St.,Chi 
within fifteen days after the expiration 107 Rens Dens S-band 
of the time for filing original affidavits.| “> 
Should the opposite party desire the pro- 


valve with novel extra air check. 
Made in three sizes, |, 114 and 2 quarts. 
Has no pump to bind or break. 


ELECTRENE COMPANY 


Whitehali Building New York City 


THE WESTERN ELECTRIC CO., Agente for the Electrical Trade 
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“THE RIVALS”—From the Painting by Charles Everett Johnson 


The Xmas Gift 


Unrivaled 


Bruns 
boy Y 





bound to delight 
»> the limit when you 
tables are sur- 







The gift of a genui 






1 








Me matchless 
S very easy 
supe Home Billiard Tables in many styles 
Perfect playing qualities 
The name “‘B rk’’ has, for more than 60 years, been 
the symbol of bil rd-table perfection. 





Brunswick “Baby Grand” 
Home Billia 










t Slate Bed. 





3runswick “‘Convertible’’ 


Tables, which serve as Dining or Library Tables and Daven- 
ports w t used for billiard playing 
Full Playing Equipment Free 
Complete outfit, including cues, balls, bridge, rack, markers, 
ete., etc., and book, “‘How to Play Billiards.” 


Over a Year to Pay 


You can pay all cash or in small mont! payments 


“Billiards—The Home Magnet”’ Free 


Send at e for beautiful catalog showing all styles, in full 
colors, with low prices and easy payment offers 


Brunswick “Baby Grand” 





The Brunswick-Balke-Collender Co. 


Dept. B B, 324-328 S. Wabash Avenue, Chicago 
Prices 


$100 





Garage Rent 
is money wasted 


Here is a portable fireproof garage 
that will pay for itself many times 
over in saved storage. Gives more 
protection to your car than a public 
garage, with no constant drain on 
your poc ketbook. Makes possible 
having your car the instant you 
want it without depending on gar- 
age men. You always know where 
your car is and that it is well-pro- 
tected from fire, weather, thieves 
and joyriders, if you put it in a 


Pruden System 


Portable Fireproof Garage 


built of heavily galvanized patented 
metal units interlock and 
support each other, without frame 
work. Guaranteed to last a lifetime. 





which 


No Previous Experience 


Two men can 
1 screw driver. 


in bu ig needed to put it up. 
quickly erect it with wrench ar 
The Pruden System is the standard fireproof gar- 








age. In successful use in all parts of the country 
for over three years. Adapted to all climates, 
s g. durable and handsome as masonry. 
Appears to advantage on al! grounds. Portable 
—can be erected on rented property without 
foundation, Put up and taken down easily. 


Immediate Shipment From Stock 















Comes complete. Freight paid east of 
Rocky Mountains. Small shipping weight. 
Prices—$100 and up. 





Write for Catalog 
name and model number of car and 
will give you specific information 






telling 
w 





METAL SHELTER COMPANY 
5-52 W. Water St. St. Paul, Minn. 
Patentees and Sole Manufacturers 
Pruden System Buildings 











duction of any affiant for cross-examina- 
tion, the Court or judge shall, on motion, 
direct that and 
any re-examination take place before the 
Court upon the trial, and the 
affiant is produced and submits to cross- 
in compliance with such 
affidavit shall used 


” 


said cross-examination 


unless 


examination 
direction, his 
as evidence in the cause. 

The zeal of the Supreme Court of the 
United States to prevent prolixity of testi- 
mony and undue expansion of the record 


not be 


appears throughout the New Rules. Thus, 
depositions before an examiner are ex- 


pressly permitted to be in narrative form 
instead of in question and answer. (New 
Rule 49.) No transcript of evidence be- 
fore the examiner can include argument 
or debate. (New Rule 51.) 

“The evidence to the 
record (on appeal) shall not be set forth 
in full, but shall be stated in simple and 
condensed form, all 
to the decision of the questions presented 


be included in 


parts not essential 
by the appeal being omitted and the testi- 
mony of witnesses being stated only in 
narrative form, save that if either party 
it, and the Court judge 
directs, any part of the testimony shall be 
reproduced in the exact words of the wit- 
(New Rule 75.) 


desires or so 


ness.” 

“In preparing the transcript on an ap- 
peal, especial care shall be taken to avoid 
the inclusion of than of 
the same paper and to exclude the formal 


more one copy 
and immaterial parts of all exhibits, docu 
ments and other papers included therein; 
and for any infraction of this or any kin 
dred rule the Appellate Court may with- 
hold or impose costs as the circumstances 
of the case and the discouragement of like 
the future may 

an infraction may 


infractions in 
for 


posed upon offending solicitors as well as 


require. 


such be im- 


Costs 


parties.” (New Rule 76.) 
The determination of the Supreme 
Court to stamp out the common devices 


by which patent litigation has heretofore | 


made burdensome is notably ex 


pressed in the rule last quoted. 


been 





The way of the procrastinator in pat- 
hard. | 


ent litigation will hereafter be 
“After the time has elapsed,” says New 
Rule 56, “for taking and filing depositions | 
under these rules, the case shall be placed | 
on the trial Thereafter 


calendar. nei 
further testimony by deposition shall be | 


taken except for some strong reason 
shown by affidavit. In every such appli- 
cation the reason why the testimony of | 
the witness cannot be had only on the} 


trial, and why his deposition has not been | 
before taken, shall forth, 
with the testimony which it is expected | 


be set together | 


the witness will give.” | 


“After a cause shall be placed on the 
trial calendar,” says New Rule 57, “it 
may be passed over to another day of 
the same term, by consent of counsel or 


order of the Court, but shall not be con- 
tinued beyond the term 


tional cases by order of the Court upon 


save in excep- 





good cause shown by affidavit and upon | 
such terms as the Court shall in its dis- 


cretion impose. Continuances beyond the | 
term by consent of the parties shall be| 
allowed on condition that only a stipula-| 
tion be signed by counsel for all the par- | 
ties and that all thereto- 
fore be paid. Thereupon an order shall 
be entered, dropping the case from the 
reinstatement 


incurred 


costs 


trial calendar, subject to 
within one year upon application to the 
Court by either party, in which event it 
shall be heard at the earliest convenient 
day. If not so reinstated within one year, 
the suit shall be dismissed without preju- 
dice to a new one.” 

The New 
into effect February Ist, 1913. 
without the necessity of any amendment 


Rules above quoted will 


go 


Alone, and 


in the law, they have removed the chief 
grounds for criticism of the existing pat- 
ent Still important, they 
point the way to similar changes in prac- 
tice which the Patent Office, itself, with- 
out the necessity of any act of Congress, 
may effect in the Patent Office. Finally, 
they illustrate the futility of seeking, by 
fundamental changes in the patent system 
and radical abridgment of the rights of 
patent owners, to accomplish reforms 


system. more 
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Where Accurate 
Time is Vital 


The selection of a watch is not 
a case of sentiment or fad with 
railroad men. Their watches 
must be the best. Both men 
shown above carry Hamiltons 
and that they are just two out of many thousands of Hamilton 
owners on railroads is proven by this fact: Over one-half of 
the men on American Railroads maintaining Official 
Time Inspection carry The 


Mamilton Pate 


**The Railroad Timekeeper of America’’ 


If you want a watch as accurate as the watches these men carry buy a 
Hamilton. The Hamilton 12-size shown here is the most accurate and 
thinnest 19 or 23 jewel 12-size watch made in America. This size sold 


complete only, Write for ‘The Timek ” 
rite for e Timekeeper 


a book about watches containing ad 
vice about how to buy a watch thes 
everyone interested in the purchase 
of a fine watch can profitably read. 
It cantains pictures, descriptionsand 
price list of various Hamilton 
Models. 


HAMILTON WATCH 
COMPANY 
Dept. A Lancaster, Pa. 


W. E. Brown. an 
other Rock Island 
Towerman, who has 
for 6 years carried a 
Hamilton that is fa 
mous for its accuracy, 


Towerman E F. 
Heide of the Rock 
Island Lines has car- 
ried for 10 years a 
Hamilton Watch that 
is highly satisfactory. 


Hamilton Watches are made in 
standard watch sizes and sold by 
leading jewelers everywhere. Your 
jeweler can fit your present watch 
case with a Hamilton movement if 
you desire. Prives of movements 
only. $12.25 to $60.00. Prices 
of complete watches timed 
and adjusted in the case 
atthe factory $38.50 
to $150.00 
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Good Service—A Badge of Merit 


Is that you, George? I am on the train 
in the Pennsylvania Station. I left a package 
ff papers on my desk. Please mail them to 
mee special delivery, St. Louis. Yes; I'll get 
them day after to-morrow morning in time 
for use. Good-bye !” 

Conversations of this kind are frequent on the 
Limited trains of the Pennsylvania Railroad, 
which are equipped with terminal telephones. 
It is a great convenience. Frequently in the 
hurry of leaving office or home something is 
overlooked, which comes to mind on the way 
to the station. Unnecessary to risk missing the 
train by a stop The telephone is in the observa- 
tion car at your service (free for local calls) until 


a few minutes before the train leaves. 


Chis is one of the small details of service which 
the Pennsvivania Railroad provides for the 
complete accommodation of its patrons. The 
number of such little things taken as a whole 
make the service and equipment as _ near 

perfect as it is possible to get on a constantly 


moving ve hicle. 


The unremitting care which the Pennsylvania 
* Railroad management gives to its equipment 
and service is well recognized by the traveling 
public. It is a badge of merit and it adds to 
traveling in these days a new and much 


appreciated zest. 




















The Rubbers of a 
Gentleman 
Worn by men of good taste, 
because so neat in appearance, 
so comfortable, so easy to put 

on and take off. 


At all good Shoe Stores 





Unrrep States Russer COMPANY 
NEW YORK 








which so easily and so completely can be 
effected without resorting to legislation. 


The Limitations of Firearm | 
Silencing 
By Hiram Percy Maxim 





VERY interesting play now running 
ks New York depicts a murder by 
means of a silent-shooting pistol. The 
different scenes where the pistol is used 
are most impressive and interesting; but 
as many people are bound to get an alto 
gether mistaken notion of what can be 
done in real life with a firearms silencer, 
it seems worth while to point out some 
| little known information on the subject. 

In the play a crook is supposed to have | 


acquired a pistol with a silencer attached 
‘to it. He demonstrates it to his friend 
by actually shooting at a vase of flowers 
standing on a table. He smashes the vase, 
or at least, the vase is smashed, and there 
is no noise from the pistol. Later on, in 
committing a burglary, he is betrayed by 
one of his supposed pals. He shoots his 
betrayer noiselessly with this pistol, 
while the police are waiting in the next 
room, and escapes. The police are entirely 
ignorant of what has occurred. The im 
pression given is that all the real crook 
need do in order to duplicate in real life 
what he saw on the stage, is te buy a 
silencer and attach it to his pistol and 
go ahead. Fortunately, this is not at all 
the case, as can be easily seen from a 
moment’s glance of any pistol. 

There are two forms of pistols in use 
to-day. One is the revolver and the other 
is the automatic pistol. These are the 
only hand arms which can be secreted and 
used by the law breaker with any chance 
of escaping detection. Let us see what 
happens when we try to silence one of 
these weapons. The revolver has a cylin 
der usually carrying six cartridges. This 
cylinder is revolved by pulling the trigger, 
the cartridges being successively brought 
up to a position opposite the barrel ready 
for firing. The loose joint between the 
eylinder and the barrel is jumped by the 
bullet. Of course, a serious gas leakage 
oceurs at this joint, but we have grown 


accustomed to this and never think of 
it Now, suppose we attach a silencer 
to the muzzle of this revolver. The silenc- 





THE SAFE-CABINET 


Approval of the 





Underwriters’ 
Laboratories 


is the goal towards which the man- 
ufacturers of all fire-resisting de- 
vices must ever strive. 








(1913 MODEL) 


has wen this approval. It is in- 
cluded in the list of fire appliances 
examined and tested under the re- 
quirements of the National Board 
of Fire Underwriters by the Under- 
writers’ Laboratories. 

The Underwriters’ label, reproduced 
below, appears on every SAFE-CABI- 
NET of the 1913 Model. It is evidence 
of the fact that every SAFE-CABINET 
of this Model has been inspected and has 
attained the same high standard as that 
which was tested and which secured their 


approval. 





UNDERWRITERS LABORATORIES INC. 
INSPECTED INSULATED CABINET [N® ] 





No insulated cabinet or safe except 
THE SAFE-CABINET (1913 Model) 


carries this label 

e tests were referred to 
f Scientifie American, 
ibing these in detail 





page 405 Book 
will be mailed on request. 


The Safe-Cabinet Company 
Dept. Y-2, waar Ohio 


ass -s in most cities Pos you do not find 
u ed in your telephone ctory, 
write direct to the home ‘office. 
THE SAFE-CABINET IS USED BY THE 
U. 8. GOVERNMENT 


















er checks the powder gases and holds 
them. Obviously, these gases, imprisoned 
in the barrel and silencer, make their es- 
cape at the joint between the cylinder 
and the barrel already referred to.  In- 











stead of there being a flash of fire at ~ 3. LEARN TELEGRAPHY 
M¢ 


muzzle of the barrel, there is one at the 
joint. The revolver makes as much noise | 


experiences in demonstrating this matter 
before legislative bodies. A few States 
have considered passing laws prohibiting 
the use off any device for lessening the 
noise of firearms, and in. many cases the| 
writer has been asked togappear at hear- 
ings and show why such laws are not only 
based upon mistaken ideas, but also why 
they would be harmful to our many rifle 
and target shooters. At-these hearings, a 
rifle, a revolver and a Maxim silencer 
|} have been used. The silencer was adapted 
so it could be fitted to a revolver or rifle. | 
A box of sand made a safe bulletstop. | 
The rifle would be fired first with the} 
ilencer to show that the silencer would | 


silence. The device would then be placed | 
upon the revolver and one half of those} 
present would be asked to turn their backs | 
and listen to the shots, both with the} 
silencer and without and to say which 
was Which. Those not turning their backs 
were to see that the experiment was free 
from all question. The revolver with the | 


silencer would be emptied into the sand 
box, then reloaded, the silencer attached 
and emptied again. Then the gentlemen 
with backs turned would be asked which 
was which. In no case has it been the 
writer's experience that the gentlemen 


were unanimous. Much amusement has | 
. . | 
always followed. Why any one at all 





| familiar with the revolver should imagine | 
|} that it could be silenced at the muzzle is | 
|a surprising thing in itself. 

Now let us turn to the other small arm, | 


ie 
SPoy ost. 


til z E ’ SEM eatically—z “ ag $2.00, 
with the silencer as without it. — Catalog tree. “OMNIGRAPH MF&. CO. 
Dept. 16 39 Cortland: Street, New York. 


The writer has had several interesting | —— 





ithome with OMNIGRAPH 
time—t riffing 
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Buy Office Equipment as 
you do Real Estate—with 
thought of future devel- 
opment. 


Slobe-Wernicke 


Wood and Steel 

Filing Nenieaaett 
is built on the unit principle. It 
can be added to unit by unit or 
section by section as your busi- 
ness grows. It is standardized. 
You can duplicate today’s purchases 
one year or ten years hence. _ Install- 
ing Globe-Wernicke filing equipment 
at the start insures your office against 
a filing equipment of unmatched odds 
and ends. Write for catalog. Address 
Dept. 8-810. 


The Globe“Wernicke Co.s 
CINCINNATI, OHIO 
Branec h Stores: New York, 380-382 Broad- 
. ic >», 231-2 - So. Wabash Ave ; 
ington, I2ise 120 F S$) oe Boston, 9! 
eral St.; Philadel hia, 1012-1014 Chestnut St.; 
Cincinnati, 128-134 Fourth Ave., E. 
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_— the automatic pistol. This weapon is con- 
structed so that when a cartridge is ex- 

Double ploded, the breech immediately opens, 
ejects the empty shell, throws in the new 

° eartridge and closes the breech again. The 
Acting recoil performs all these functions. If 
we attach a silencer to the muzzle of one 

of these automatic pistols, the powder 
gases are caught and imprisoned, and 
| when the automatic breech opens, these 

71 eC fnegengonse gases are released and blow 
re |out backward, sometimes into the face of 


ithe shooter. It makes a very dangerous 











||experiment and should never be attempted 





EXTINGUISHER | by, those unfamiliar with firearms. 

This is why we have no murders by crooks 
™ using silencers, except upon the stage. 

Throws A Continuous Strean. |The only weapon with which the silencer 

You Are Fighting the Fire |} really works is the rifle. But even in the 


|rifle there are several important limita- 








| | tions. These concern the noise made by a 


ALL THE TIME |bullet in its flight through the air, and 
is a subject which has been touched upon 


| by the writer in the ScIENTIFIC AMERICAN e ° 
in the past. This article is not quite com- 
plete without reference to it. When the} 

@ 








rifle bullet travels at a velocity less than 
1,100 feet per second, its flight is noise- 


less, practically speaking. If, however, 
the velocity exceeds this figure, its flight 
makes a noise sounding precisely like the 


erack of 2 whiplash. Indeed, that which | 


|;causes the whiplash to “crack” is what | 
||causes the bullet to “erack.” 

|| A bullet or a whiplash or any other | 
|| object moving through the air is like a | 
| boat sailing through the water. It creates | 
lla “bow wave” which trails off to the rear } 


||and outwardly. When the velocity of a/| 
|| bullet or other object exceeds a certain | 


























|| amo 3 is bow wave begins break, | M ° . rey 

|| amount this bow wave begin to wreak | Good railroad service 1s largely a matter of 
| exactly the same as the bow wave from a | re b Sno . 

||boat breaks when the boat exceeds its| good Tracks and scientifically constructed 


























|| characteristic speed. The breaking of a} x ° 
1. i water it ie : Paces Re sound. The| Fre ZS and Switches. 
| breaking of an air wave makes a crack- | Th ‘ ° a BY 
F Vegetal gp e Frog and Switch Department of The 
||ing sound. We never heard it until we 
|| silenced the gun. Pennsylvania Steel Company, covering twen- 
| Another very curious thing is the fact ~ r . . 
|| that this “breaking” of the wave seems to ty-five acres of ground and thirteen acres of 
|| occur when the bullet acquires the velocity floor space, is the largest shop in the country 
y || of sound. Any velocity below this ap- | } d ‘ | : sol : | : f ; * 

A} | Pears to be quiet, while any velocity above aevote CxXCiusively to the manutacture of 
|| this wage the nome. The dividing line | Frogs Switches and Track Work. 

/ |}appears to be a very sharp one. | ’ ? 

Sectional view of Pyrene Fire Extinguisher, |] Thus, even on a rifle, a silencer cannot The “to fy 
showing middle section cut out. 14 inches |give absolutely noiseless shooting if am- J he products of I he 


in length, 3 inches in diameter, holds 1 ||| munition is used which has a bullet ve-| 


— pounds filled with Fyrene | locity in excess of 1,100 feet per second. | 
} || The silencer will eliminate absolutely the 
: ||report noise made at the muzzle of the 

Every stroke of the piston || 


4 ‘ gun, but it cannot of course control the 
of a Pyrene Fire Extin- noise that may be made by the bullet in 
guishercompletely fills and its flight out beyond the gun. Generally STEEL C MP A 
i speaking, the only standard rifle ammuni- 
empties the three vertical tion for sale which has a bullet velocity 
tubes shown in the above less than 1,100 feet per second is the 0.22 
sectional view. The result caliber, for the popular small target shoot- 
ing rifle. All larger than this have bullet 


velocities which exceed 1,100 feet per 


are used by every modern railroad, and include: 


is a continuous stream of 
Pyrene Liquid. 


Heaviest and strongest types of Frogs and Crossings— 
“ 99 » : 
MANARD”’ hard center or solid construction. 


second. Shooting to be noiseless enough 





for the assassin would then be limited to 
The Pyrene Fire Ex- the 0.22 caliber and also to the use of a ““MANARD”’ is the manganese steel made by the superior 
7 sh : ed rife. This is obviously impractical for processes of The Pennsylvania Steel Company. 
tinguis er is construct the purposes of crime. On the other hand, bd OPEN HEARTH ” and $6 MAYARI BESSEMER 
of brass and white metal || not only the 0.22 caliber, But all the other RAII S ” : _ 
th h t It rt ||}calibers are immensely increased in value a 7 sie) so J 
age > oo ny Poe \|to the target shooter by a silencer. Not ‘Never Turn’’ Split Bolts manufactured from ““MAYARI’’ 
are designed to give strength || only is the 0.22 caliber made quiet enough Nickel Chrome Steel — heat treated. These show 75,000 
MP eee operation. ||so that target practice can be held with- pounds Elastic Limit and 100,000 pounds Tensile Strength. 
out creating disturbance, but all the larg- ‘““MANARD”’ Knuckle Rails and Movable Points. 
||}er calibers can be shot with an entire éSare ‘ERITTIIDY?? C...: ee 
Pyrene— absence of report concussion and a reduc- NEW CENTURY” Switch Stands 
The Extinguishing Agent ||| tion of 75 per cent of the recoil. As a Also Heaviest type of Steel Construction for Bridges, 
means of teaching high power rifle shoot- Viaducts, Railroad Stations, and Skyscrapers. 
P ey F abd on ing, the silencer is indispensable. The 
conve "hi a? oe . ‘ . - +L . = b 
bet q United States Government adopted it be- Much of the track work in the new Grand Cen- : 
into a non-combustible gas cause its value in instructing recruits is | . . . . “i 
aR fe agar: math to tes eae el ti ae tral Terminal is furnished by this Company. 
y ; ” gu Thus, we see that the firearms silencer . il] ‘ l k “ce ° :9 
fre by cutting off the sup- has limitations. This will spoil many For 1 ustrated JOOK, Terminal Layouts, j 
ply of oxygen. sensational stories and newspaper editor- estimates, surveys, ci... address : 7 


ials, but it is nevertheless a fact. There is 
no way in which the criminal can ever 





Brass and nickel-plated Pyrene Fire Extinguishers zs 
are the only one-quart extinguishers included in make his revolver or automatic pistol 
of 


feet Restroom | |! sotto The Pennsylvania Steel Company 
A New Gun for Throwing Bombs General Office—Morris Building 


PYRENE MFG. CO. Ps ops, snl Philadelphia, Pa. 


2358 Broadway, New York Cay ioe ereduated peal-circle 7. The ever |S 
+= the graduated semi-circle r, The proper 











Write for full information 
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White Heavy Service Trucks 


Three and Five Tons 











White Trucks for heavy service have proved to be more 
economical in the consumption of gasoline and oil than any 
truck of equal capacity. 

Large steel wheels, and a perfect load distribution, make 
White Heavy Service Trucks the easiest to operate and the 
most economical in tire wear. 

The name of White on a motor truck insures the lowest 
| possible cost of upkeep, and the longest and most continuous 

service 
34 and 16 tons, for lighter service. 


White Tracks are also built in capacities of 


| Detailed information furnished on request 


THE WHITE COMPANY 


CLEVELAND cases 
Motor Cars, 


Trucks, Taxicabs 
— 










1, aciurers 






of Gasoline 











Harper’s 
Young People’s Library 
Indoors and Out 





. cuter, 
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ure some of the things that the boy is taught to make 


THE OUTDOOR BOOK 
THE ELECTRICITY BOOK CAMPING and SCOUTING 
THE MACHINERY BOOK | THE BOATING BOOK 


will show your boy how his leisure time may be spent with pleasure as 
well as profit to himself. They are designed to give him self-reliance by encouraging him to 
think and act for himself—to develop his ingenuity and his practical ability to do things 
which will enable him to have fun in the doing—to arouse his interest in the 
wonders of the world around him and to equip him to deal efficiently with his 
- own specific problems later on—to equip him for the strenuous struggle of 
twentieth-century living. 
In the various fields of endeavor, the next half-century will be full of 
wonderful advances This makes it more than ever essential that a boy 
should become acquainted with the priaciples and present conditions of 
cience—the development in mechanics, electricity, aeronautics, etc., 
which are being applied more and more closely to the work of every- 
day life and which have already come to have a place in the sports 
and pastimes of the wide-awake youth. The entire future of your 
boy may depend upon this fundamental knowledge. It is your 
privilege to place it within his reach. 
The books are 


usage. cy are 


hese 


THE INDOOR BOOK 


These six volumes 


along line 
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elevation could then be given to the bomb 
lgun, at each shot, by bringing the bubble 
to the position thus determined. In the 
types now constructed’ the 
spring gun is replaced by a 
sights provided with mirrors, which re- 
flect the image of the target, through a 


improved 
system of 


reticle to the eye of the gunner. 

In attacking a place defended by fire- 
arms the gunner is protected by a sheet 
of chrome steel with hinged and adjust- 
| able end This shield, which is 
llarge enough to shelter several men, is 
wheels and is 





pieces. 
mounted on two easily 
| moved, even over rough ground and small 
| obstacles. 

The inventor has employed this gun to 
bomb containing 
A de- 
tonator, immersed in the mass, is exploded 
the com- 


throw a_ perforated 
asphyxiating liquids and powders. 


by a wick which is ignited by 








bustion of the firing charge. In experi- 
ments ‘conducted in the presence of the 
prefect of police and other officials a room 
more than three hundred feet distant from | 
the gun, was made uninhabitable in 
few seconds. } 
For fighting fire, the gun is charged} 
with five or six pounds of a dry powder | 
quickly extinguishes an incipient | 
conflagration, even if it has already be-| 


come too hot to be approached. The ex- 


which 


}tinection is certain in a confined space. 
It is less certain in the open air, if only | 
one gun is used, but two or more guns 
rapid succes- | 





fired simultaneously or in 
sion are reasonably sure to accomplish the 
desired result. The powder, projected in 
a closed room, confines the flames within | 
space, extinguishes them in its | 
with a 


a small 
passage and covers the embers 
coating that excludes the air and disen- 
which combustion. 
of the process is due to the 


gages gases prevent 
The efficacy 
simultaneous action of the powder on all 
parts of the fire. The blast of powder 
attains a diameter of 10 or 12 feet at a 
distance of 25 feet from the gun, and 
covers an area of 200 square feet. 

The Mathiot gun is well adapted for 
throwing life-lines. The barrel of the gun 
has a longitudinal groove to receive the 
line attached to the projectile, and the line 
is in no danger of being cut, frayed or 
ruptured, as the pressure and the initial 
velocity are small, although a long range 
ean be obtained with a sufficiently heavy 
projectile. The construction of the pro- 
jectile varies according to the special con- 
ditions of its use. It is usually made of 
wood, but it may be made of iron, with an 
air chamber in front to give it buoyancy 
in water. Some projectiles are of the 
rocket type and propel themselves by the 
steady burning of a fuse or by successive 
explosions. 

Finally, the Mathiot gun may advan- 
tageously be employed in war for throw- 
ing small bombs of various kinds to a 
moderate distance with a very satisfac- 
tory degree of precision. 


How Electricity Makes the Dairy 
Cleaner 

(Concluded from page 482.) 

later on electricity was intro- 
lighting in the cow 
creamery and horse stables. 

In the interior views of the cow stable 
the electric lamp bulbs may be just dis- 


ing; but 


duced for stables, 


tinguished, as they are close up to the 
eeiling and are set in watertight fix- 
tures. 

Consideration of all conditions that may 
point the way toward “cleaner” milk is 
from the fact that our State 
and municipal authorities have not yet 
fully realized the gravity of the situation 
There are, to be sure, several 


desirable 


generally. 
dairy farms such as here described, where 
milk is produced for commercial use un- 
der conditions that are practically perfect. 
But considerable of the milk still used is 
not prepared in this way, and unless “pas- 
teurized” it of necessity is an injurious 





food, particularly for infants and chil- 
dren—the greatest milk consumers. 
It is a well-established belief among 


those in a position to know, that tubercu- 
losis, typhoid and scarlet fevers and diph- 


PERFECTED ~~ 


SHAVING CREAM 


A cool, clean shave. To 
convince you, we will 
send a trial tube (this 
size) for 4 cents in 


stamps. 
COLGATE & CO. 
Dept. 70 











199 Fulton St. 
New York 





Is There a Reason For 
Losing Blue Prints ? 


Every office files papers, letters, es- 
timates and everything else of import- 
ance, then why not the product of 
many days or weeks of labor, the blue 
prints, drawings, photos, etc. ? 

This Flat File Cabinet stands chest 
high inside of which there are big 
manila pockets suspended by parallel 
wooden strips. Each of the twenty 
pockets holding about 50 prints, keep- 
ing them intact, clean and unfaded. 

The front of the cabinet raised becomes a draught. 
your ¢cye, too, 


“The Proper Place.” 





ing board ~ index rig 


Send for booklet 
VA 
Mr«.@. 


1248 St. Paul Street, Rochester, N. Y. 
In Canada, the Office Specialty Mig. Co., Toronto 


World's Largest Makers of Filing 
Equipment and Business Systems 














A Home-Made 100-Mile Wireless 
Telegraph Outfit § Reed Sciatic Amer. 


Supplement 1605 
for a thorough clear description, by A. Fred’k Collins. 
Numerous adequate diagrams accompany the text. Price 
10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc. 361 Broadway, New York 











theria can be transmitted to human be- 





gas. Makes you indepen- 
dent ofgasor electriclight- 


er 

styles of la ranging 

from 100 to 2.000 candlopowens 

AGENTS MAKE BIG MONEY. 
Write quick for catalog. 

The Best Light Co. 

87 E. Sth St., Canton, 0. 





For Sleeping Outdoors 


Or with open windows use 
JAEGER Camelhair Blankets, 
or a Jaeger Patented Sleep- 
ing Bag. Also get JAEGER 
Nightshirts or Pajamas and 
complete your outfit with a 
pair of JAEGER Bedsocks and 
a Sleeping Hood. Nothing 

like it for perfect comfort 

and invigoration. 
Bookles and sam 
ples on request 





Dr.Jaeger’s S.W.S.Co.’s Own Stores 
New York: 306 Fifth Ave., 22 Maiden Laae 


Brooklyn: 504 Fulton St. Boston: 324 Boylston St. 
Phila.: 1516 Chestnut St. Chicago: 126N. State St. 
Agents in ali Principal Cities 
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Give to Your Son, 


Daughter or Wife, 
This Christmas, a 


6* 
BOND 


($100 or More) 


@ Give a full-paid Bond— 
| thoroughly secured, yielding 
| a regular income, non-fluc- 
tuating, worth its face in 
gold coin. 

















@ It will be an enduring 
|| gift of intrinsic value—worth 
much more than its face 
because of the lesson in 
thnft that it teaches, be- 
cause of the rewards of 
accumulating that it em- 
phasizes. 


@ White today for full in- 
formation. Ask for Cir- 
cular No. 23. 


NEW YORK REAL ESTATE 
SECURITY CO. 


Assets Over $12,000,000 
Capital..... $3,950,000 


|ings through the drinking of raw milk in 
| which germs exist. Consequently, 
lthe welfare of the future generation de- 
pends upon the methods employed to-day 
in safeguarding our milk supply. The im- 
provement in dairy conditions during the 
past few years has been marked, and is 
la result of the greater dissemination of 
knowledge as to the seriousness of care- 
|lessness in the preparation and handling 
|of milk as a food product. During the 
| last year or two there has been a striking 
| decrease in the infant mortality in those 
| places where milk conditions are under 
careful Many lives have 
|} been saved and numerous chances of dis- 
}ease avoided by more careful attention to 
| the health of the dairymen, as well as of 
the cows, and the handling of the milk at 
the farm, in transportation, and distri- 
bution. 

The introduction of electricity on the 
dairy farm requires a better class of 
labor. The devices need a little skill in 
their handling. Such apparatus, however, 
simplifies labor conditions, and fewer per- 
sons, where the work is done by electric- 


these 


surveillance. 





ity, will accomplish the same or greater 
| work. of this character 
must for better condi- 
tions and are desirable not alone for their 
commercial gain, but because they are a 


Improvements 


necessarily make 


benefit’ to humanity. 
It can no longer be doubted that dairy 
products—and this term includes milk, 


cream, ice cream, butter and cheese—are 
excellent vehicles for the dissemination of 
pathogenic Outbreaks of ty- 
phoid fever, scarlet fever, diphtheria, sore 
throat and intestinal disorders of chil- 
dren have been definitely traced to con- 
taminated milk. The proofs of the danger 
of tuberculosis infection from these prod- 
ucts are accumulating daily. The oppor- 
tunities for such infection are manifold. 
With the greatest vigilance on the part of 
the trained inspectors and the best care 
on the part of the- consumer, this infec- 
tion cannot be entirely prevented. 


bacteria. 





42 Broadway New York 


Of course, the carrying out of the 




















METALINED 


| —_te“d 
-) =“. BUSHINGS 

. eR were used by the Terry & 
Tench Co. in theirhoisting sheaves during the 
construction of the New Grand Central Terminal. 





HEAVY LOADS 
Unexcelled for4 HARD SERVICE 
{ DURABILITY 





: MOST RELIABLE 
For J LEAST WEARING 
Loose Pulleys ) POSITIVELY OILLEss 
FIRE DANGER AVERTED 


THE METALINE COMPANY 
56 West Avenue Long Island City, N.Y. 











UBRICATES*#*2 
te vIMINe 


AMPLE 
118-124 North Clinton 8h 


free 
CHBESLY ACO RIESILUSA 


Your Earning Capacity 
an be Increased Threefold= 
By Proper Development 


No matter what line you are in, whether 
you have had experience in drafting or not, 
our fulland partial courses fit every need, 
in Drawiny, Estimating and Plan Reading. 
Mechanical, Architectural and Structural 
Drafting and Design. Graduates in demand. 


RAFTING: 


J Students study blue prints of buildings and 

machinery actually being constructed. 

Your work is approved by Chicago’s lead- 

ing architects and engineers, 8 well-es- 

tablished resident school, with day and even- 

ing classes, offers correspondence courses in 

the same branches, taught by same experts. 

Low tuition, easy payments. S*.te course desired 
and whether resident or home study work. 

Chicago Technical College, 621A thenaeum Bldg. Chicago 
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L.z C Hardtmuth’s 













PENCILS ic corm. 


If “Koh-i-noor” Quality won't 

_ Satisfy you, nothing will. 
Koh-i-noor” Pencils of high<lass  stationers, 

dealers in drawing materials, artists’ supplies, &c. 

IUustrated list on application to: 

L. & C. HARDTMUTH, ° 
34, East 23rd Street, New York ; 

and Koh-i-noor House, London, England. 









recommendations for the production of 
'more sanitary milk, entails additional ex- 
pense at the farm. But the receipt of a 
single additional cent per quart of milk 
would justify many improvements in the 
averages dairy. A single case of sickness 
| from milk would cost far 
more than the slight additional price of 
| better milk for a long period. 

It is both interesting and important, 
however, to note that where electric sys- 
| tems are properly planned and correctly 
linstalled they invariably result in de- 
|ereased cost of operation, if one is care- 


contaminated 


| ful to include all proper costs when mak- 
ling the comparison; and this statement 
| holds good no matter whether it be ap- 
plied to the subject of electric power or 
to lighting only. There are some condi- 
tions under which an exception might be 
made for other reasons, as for instance, 


where live steam is near at hand. For 
sterilizing purposes it might be needed 


Such cases, therefore, must 
be determined on their merits. As a gen- 
eral rule, the use of electricity in the dairy 
will result in economy of* operation; and, 
as an element of modern dairy equip- 
ment, it suggests the greatest single influ- 
ence toward increased cleanliness. 


in any event. 


Monumental Gateway to a Great 
City 
(Concluded from page 487.) 
sengers, the incoming baggage being un- 
loaded beyond where the passengers leave 
the train, and the outgoing baggage being 
brought up to the baggage cars at the 
front of the train, from the subways 
already alluded to. In agreement with 
the principle of complete segregation of 
the various classes of passengers, there 
are two large waiting rooms adjoining the 
Street 
through long-distance passengers, and an- 
other immediately below it for suburban 
service; each being on the level of the 
track which it serves. Everything— 
ticket offices, entrances, and exits to the 
express and suburban service, will be en- 


Forty-second entrances, one for 


After exhaustive tests of the principal American and European trucks, the City Fuel Company 
and the Star Motor Delivery Company of Chicago placed an initial order for 75 of our trucks 


Improve your business 
with better transportation 


The reputation our trucks have for making 
good is due to: 

1. Our wealth of statistics, covering all phases of horse and 
motor delivery for practically every business which tells 
us exactly what each business needs. 

2. The fact that our trucks are time-proved and that we 
have the right one for each business, 


Mack Saurer Hewitt 


Proved by 12 yearsofrealuse Proved by 18 years of realuse Proved by 10 years of real use 


‘‘Leading gasoline trucks of the world”’ 


Capacities: 1, 134, 2, 3, 4, §, 6%, 7% and 10 tons, 
Bodies for every transportation purpose built in our own plants. 


You cannot afford to settle or dismiss your trans- 
portation question until you get the facts affecting 
your business. We have them—write today. 


International Motor Company 
General Offices : Broadway and 57th St New York Works: Allentown Pa; Plainfieid N J 
Sales and Service Stations: New York, Chicago, Philadelphia, Boston, Cleveland, Cincinnati 
uffalo, Baltimore, Newark, Pittsburgh, St Louis, Atlanta, Kansas ( ity 
Denver, San Francisco, Los Angeles and other large cities 


Canadian Sales Agents: The Canadian Fairbanks-Morse Company, Limited, Montreal 





































How U § L § BR Converted a 
the U-)-L Storage battery City of Hitis 
ITTSBURGH is known as one of the hardest communities in 
the country on electric vehicles. Two or three years ago trans- 
portation by this means was regarded as impracticable in this city 

on account of the hills and general traffic difficulties. 


The people had to be shown. The U-S-L Storage Battery did it. By its 
remarkable power maintenance and sustained voltage capacity it proved to Pitts- 
burgh that, with the right battery, electric transportation is the economical, 
dependable and clean method for either commercial or pleasure uses. 





The result was that last year hundreds of electric vehicles were sold in the 
Smoky City and 75% of them were equipped with U-S-L Batteries. In spite of 
the number and steepness of the hills and rough streets, these batteries are giving 
65 to 70 miles on a charge, with far longer life than the ordinary battery gives 
under such conditions. Users consider that U-S-L Batteries are about 25° more 
efficient than any other battery on the market. 








This Pittsburgh story is one of the greatest reasons in the world why you 
should specify that your electric truck or pleasure car be equipped with U-S-L 
Batteries. On all renewals get U-S-L plates. A battery that makes good on 
hills makes good cn the level. 


rT | 
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® 2 . . 
U-S-L SERVICE a The United States Light & Heating Company anit 

stands back of every installation, bringing the services of 30 Church Street, New York, N.Y 7 
trained experts, who co-operate with users to secure maxi- Gentlemen >— Please send me the U-S-L. Bulletias 
mum efficiency. These men operate from stations in eight checked below. 
princi; cities, where spare parts are always on hand, > . . ,. 

a Write us Ppa the coupon for information, C1. Power for Electric Vehicles—Pleasure and Com 


mercial. 
O 2. Electric Light for Railroad Cars. 
O 3. U-S-L Storage 
O4 


The U.S. Light & Heating Company 
General Offices: 30 Charch 8t., New York 
Factory: Niagara Falls, N.Y. 

Branch Offices and Service Stations: 


Batteries for Stationary Service 

U-S-L Storage Batteries for Independent Electri 
Lighting 

U-S-L. Electric Starter and Lighter for Automot 

NOTI 
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thes 





With the Bulletins will go forward t 





Chicago NewYork Boston k illustrating and describing the U-S-L facilit 
Cleveland Buffalo San Francisco vice and products.) 
Detroit St. Louis 
Manufacturers also of the U-8-L N&MC........corsseresesenesnensnsonees 
Electric Starter and Lighter for 


Gasoline Automobiles. Street 








tirely distinct and separate, each having 
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The Man of Good Taste 


instinctively chooses Oswego Serge 


SWEGO has a thoroughbred /o4 and fee/ 
that appeal to you instantly. It isa Winter- 
| weight serge, you know, 
| 16 ounces of pure wool to 
| the yard; as heavy a fabric 
| as the average man cares 
| to wear these days. Yet 
| it has the smartness and 
graceful tailoring qualities 
that only a good serge 
POSSESSES. 


OSES O 


is stamped on the reverse of every 
yard. Look forthis mark. Os- 
wego Serge is London Shrunk, 
55 in. wide, and comes in a 
beautiful shade of dark blue and 
in black. 














Another splendid fabric of known 
| quality for Winter wear is Wash- 
| ington 1789 Unfinished Worst- 
u 








ed. Itis pure wool, tailors well, 
has a beautiful surface and does not weat 


shiny. London shrunk, 56 to 58 in. wide. 


Ask your tailo 
WaskincTon 1789. They are featured by good custom tailors 
and may be found in high-grade ready-to-wear suits. If you 

send us check or money order for quantity 
required (3'¢ yardsfor men’s suits), at $3.00 per yard for Oswe- 
GO Serce, and $3.25 for WasHincTon 1789, 
amd we shall see that you are supplied through 
hannels, as we do not sell at retail. 


or clothier to show you Osweco Serce and 


cannot find them, 


regular 


American Woolen Company 


Um Wood President 











| i 
its own concourse, its own information bu- 
reau, its own baggage checking places. | 
parcel room, and other facilities for travel. | 
The concourse for inbound trains can | 
comfortably hold eight thousand people ; | 
| that for outbound trains, fifteen man 
|The waiting room will accommodate about | 
five thousand more; and altogether this} 
lgreat station can take care of nearly | 
| thirty thousand people, without subjecting | 
them to uncomfortable crowding. It is 
that thousand out- | 


| estimated seventy 
passengers can 


} 

bound pass through the} 
}terminal in an hour; which is double the 
maximum carrying power of any pas- 


senger station existing to-day. 
Great Train Capacity. 

The great capacity of the sta- 
tion, estimated at a of two 
hundred trains an hour, is due to the in 
both for 
Instead 


train 
maximum 


troduction of the loop system, 











express and suburban service. 


of trains coming in, discharging passen- 
gers and backing out, they will continue, | 
when empty, around a loop under the | 
southerly front of the station; and then 
will run over to*the yard at one side of | 
they will be 


the station yard, where 
cleaned and made ready for the next trip. 
It may be mentioned here that not only 
has electricity rendered possible this 
underground and entirely 
tion, but it has cut out a large amount 


of switching. 


enclosed  sta- 


All-electric Signal System. 
Mention should be made of the all-elec 
the only one of its | 

The main siz 
building, below 





|trie signal system, 
kind in the United States. 
inal tower is a four-story 
| street level, in which are housed the inter- 
by which the signals 
The machine 


| 

llocking machines 
| ond switches are operated. 
| for the suburban level is the largest ever 
| built; it contains four hundred levers, and 
lon the floor above is a machine with three 
|hundred and levers, operating 
| the switches and signals on the express 
The movement of the trains is indi- 


little electric lights on a chart 


sixty-two 


| level. 
cated by 














Seiling Agency: American Woolen Company of New York 
American W en Bidg., 18th to 19th St. on 
4 4th A . New York 
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For Cold People 
and People 
with Colds 


Correct underwear at last has been produced—underwear that 
gives you the prolection of wool without its discomforts—the soft- 
ness’ of cotton without its clammy stickiness—the warmth of a 
thick garment without its distressing bulk. 


Improved 


Duofold 


Health Underwear 


Guaranteed Satisfactory 














Two garments in one—both light weight—warm wool on 
the ovtside—soft cotton next your skin—the two fabrics 
joined by wide stitching—air space between the ma- 
terials to ventilate the garment and keep it fresh and 
dry—this is the new patented Duofold idea—simple 
but wonderfully satisfying. 

Being light in weight Duofold doesn’t make you 

perspire as all wool or thick underwear does— 

yet the ventilated double fabrics effectively 

keep the cold out and the natural heat in—AND 

IT’S DELIGHTFULLY SOFT AND WARM 
Obtainable from all deaiers in union suits and ?piece garments 

in all sizes and several weights. 


FREE — puted’ Materia — FREE 


Write today for free sample of Duo- 

Joid material and descriptive booklet. 
DUOFOLD HEALTH UNDERWEAR COMPANY 
26-40 Elizabeth Street . . Mohawk, N, Y, 














which is a fac-simile of the track layout 
of the yard. 


are, of course, interlocked. 


The switches and signals 
Altogether in 
the whole yard there are over one thou 
sand separate levers. Attention is drawn 
to the fact that, when the gate to the 
train platform is closed, its shutting gives 





an electric signal, not only to the train, 





but to the signal towers clear up the main 


line—an arrangement which will save 
minutes of time over the old method. 

In conclusion, note should be made of 
the sectional view of the new terminal 
station, which is shown on page 484 of 
this issue; and more particularly we 
direct attention to the lower right hand 
section of the drawing, in which is shown 
the remarkable concentration of subway, 
street surface and elevated lines, which 
eccurs at the new terminal on Forty-sec- 
ond Street. Passengers, on arriving in 
New York will find themselves in immedi- 
ate touch with half a dozen distinct lines 
of transportation by elevated railway, 
surface car, or subway as the case may 
be. From the terminal any section of 
Greater New York may 
cases without change of cars. At 


be reached—in 
most 
street level, running past the entrance to 
the terminals, are the surface cars of sev- 
eral of the main lines of travel north and 
south through the avenues, and east and 
west through the streets of the city. Above 
these is the terminal station of a short 
branch of the elevated system, which puts 
the passenger in touch with the east side 
system of elevated roads throughout the 
length of Manhattan and the Bronx. Im- 
mediately below street level is the four- 
track express subway of the Interborough 
Company; and below that will be the new 
subway of the Hudson and Manhattan 
Railway by which passengers can proceed 
direct to the terminals of the western 
railroads which enter Jersey City. Below 
that, again, is the Belmont tunnel to Long 
Island. Broad inclined planes and spa- 
cious footways will enable passengers to 
proceed direct from their trains to anyone 
of the three subways, the surface cars, or 
the elevated trains. 

In all probability the Grand Central 











tube of a return tubular boiler. 


The Dean Boiler Tube Cleaner 





removes scale from either side of the tube— 
outside or inside. 

May be used in either Fire Tube or 
Water Tube boilers. 

Is operated by compressed air or steam, 
and cleans 10 to 30 tubes an hour. 

Is built for all sizes of tubes measuring 
from | 4 to 6 inches in diameter. 

In writing for particulars, state how many 
boilers you have, whether they are Water 
Tube or Return Tubular, and the inside and 


outside diameter of the tubes. 





THE WM. B. PIERCE CO. 
46 N. Division Street Buffalo, N. Y. 

















CAN YOU USE THIS TRACTOR? 


For contractors, it transports stone crushers, 
concrete mixers, ditching and road grading ma- 
chines, etc., and also furnishes cheap power for 
Operating them. It can be converted into a road 
roller in a few minutes. 

On the farm I H C tractors draw plows, har- 
rows, and harvesters, run the thresher, haul 
grain to market. hey run irrigating pumps, 
corn machines, ensilage cutters and many other 
farm machines. 

What work have you for an economical, reli- 
able, IH C tractor, in any size from 12 to 45- 
horse power, or for a stationary or portable IH C 
engine, | to 50-horse power. Either will reduce 
your operating costs. Write for catalogues. 


International Harvester Company of America 


(lucorporated) 
145 Harvester Building Chicago, US A 


























Keeps temperature even, saves coal, re- 
lieves you of all necessity for tending to 
heaterdampers. So simple that anyone can 





easily attach it to steam, hot water or air heater— has no 
electrical contact, no batteries, springs 
or weight-motor to get out of 
within the reach of a Guar: 
ten years —" 





dampers gradually securing 
max n heat with minimum f t 

Time attachment automatically warms 
up house in the morning. Write for De- 


scriptive Booklet “C’’— it is free. 
Actual Size 


9 in. in Diameter W. W. HOGLE 1213 Filbert St. Phila. 


DEALERS WANTED ~ advertising helpa furnished free. 


E if Purposes 


The High Powered, Light 
Weight Cushman Engine 
measures out just enough gasoline 
to do the work required. Advanced 
4 cycle type. Weight under 200 Ibs. 
4h. p. rating but actually de- 
velopes over 5 full horse power. 
Automatic Throttle Gov- 
ernor with High Grade 
Schebler 

































Easy speed changes, 
special friction clutch 
pew. Also new 6-8 and 
20 h. p. high efficiency en- 
gines for heavy work. Now 
ready. Book free. Address 


CUSHMAN MOTOR WORKS, 2070 N. St., Lincoln, Neb. 


Jacobson Gasoline Engine 


More power from less gasoline is the typical report on 
these engines. Simple design, few parts, light run- 
ning, no breakage—the favorite 
wherever known. 















Each engine provided with magneto. 

The box base prevents parts getting out of alignment 

as well as saves in insurance rates. Constructed to 

conform to insurance requirements. We have an at- 

tractive proposition for dealers at home and abroad. 
Write for catalogue and special dealers’ prices. 

JACOBSON MACHINE MFG. CO., Dept. Y , Warren, Pa. 





“3 in One” Oil Has No Equal 
for oiling trigger, lock, every action part. Does 
not dry out quickly like heavier oils, gum, harden 
or collect dust no matter how long gun stands. 
“3in One” cleans out the residue of burnt powder 
(black or smokeless) after shooting, leaving 
barrel cleanand shiny. It actually penetrates 
the pores of the metal, forming a delicate per- 
manent protecting coat that is absolutely 
impervious to water or weather. Ne acid. 
Fre e A test will tell. Write for sample 
bottle. 31N 1 OIL COMPANY 
42 AZG Broadway New York, N.Y. 
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Terminal will always remain the most 


‘The Sawlas 
Angle Isn’t 
Always 45° 


|) extensive and in every way the most not 


able terminal station in the world. That A Gift to make his Razor behave 


|} it will for all time prove sufficient to meet 

















Some time you'll want rag growing traffic of the future no one is a Pike Strop-Hone. Just think what it means 
tocet specialangis ane |for a moment believes. Some day the to actually lighten his daily burden of shaving. 
your miutr box won os a | : : ; 7 
ow t the cut you Red Devil growth of the city and the ever-swelling With a Pike Strop-Hone every shaver can get 
— (Some make es famous “Red tide of travel will have overtaken and ape PR es ; 
THE SEAVEY Devil” glass cutters : : : : : '| that same keen, silky edge that makes the barber’ s 
“RED DEVIL” MITRE BOX will cut any regular swamped even this great structure. When| i razor glide so easily and smoothly—and it takes 
or special ang two po n b | , ima comes. entire »w adjus nte pad ape i yaa 
a “ oe = Pi wether pounds and can be usec | that time comes, entirely nev 1dju tment hardly @ second, The hone works beautifully- 
If your dealer haen't i, cond we $2.00 and his name || will have to be made, and, possibly, the and the strop takes right hold. Costs buta dollar— 
~ strop tz g é sts 
It’s ANOTHER OF THE “RED DEVIL” FAMILY ||| great terminal of to-day will be replaced : Sona Beek, : s “39 
: # combines a hone and strop at the price of one, and 
SMITH & HEMENWAY CO. by one north of the Harlem River—a sug- 53 good for both safety 
| 150 Chambers St. New York City | : < ‘sf s@g Sa ' 
|| gestion, by the way, which came up for and old-style razors. 








discussion when the plans of the present This is only one of the many famous 


VEEDER Price terminal were being considered. PIKE SHARPENING STONES 


_gategeirei a Paris Ww ireless and the Time of Day ’ “The only line that inclades every sharpening substance 
x | wom 









to reg recipr 
peme ‘ —_ 1 tificial A the bes! fi shai 
Fat full size. Booklet free By the Paris Correspondent of the _— a ee 
EDER MFG. CO S tific American There are Pike Stones for the home, shop and tarm —inex 
Isa St. Hartferd, Coan Scientific Ame : pensive and best of all practical Christmas gifts for both men 
, s, Odometers HE International Time Conference and women. 
ers, Counters recently finished its work at the Paris Do some of your Christmas Shopping at your Hardware Store 


e Castings - 
Ask your dealer to show you the dandy Pike India Kantbreak has fe Sharpener (35 ct 


oO orvi . vhie i . » for e 
bsery tory, V hich was chosen for th and the Pike India Combination Oilstone ($1.00 or send t& 


meetings, and some resolutions of interest 8 A Pike India r—etransa FREE 


dir » rome ote n 
Ltd y 


sury Sq Loadaer 











by Markt & Co. Ltd., Avenue Parmentier, . : , - : 

Austria-Hungary and § dinavian Countries | Were decided. One of the principal de- ira us mail you our Pike India Vest Pocket Stone, for pock« 
Sialic tis eas — | cisions is that all the researches made in “ng knives, office use, etc. Merely send your dealer's 
— eee — aa : ‘ name and 4c for packing and mailing 
different observatories all over the world ; é lude “HOW TO SHARE 
tng ort . j : ‘ se oa Y complete booklet 
as concerns the determining, preserving = : it ae sat ieee 
land transmission of time, are to be hence- ; and how to select 

i i i PIKE : ‘ + and care for « nes. You 

forth centralized at Paris. A competitor ~ ‘ pleased. Write us today. 

THE HORN DE LUXE | | for such a horary center was the power- STROP- PIKE 

MANUFACTURING CO. 





FOR AUTOMOBILES ful German wireless telegraph station of HONE $1 00 
The Holtzer Cabot Elec. Co. | | Norddeich which, like the Eiffel Tower, i 
Chicago, HL Brookline, Mass. 


106 Main St. Pike, N. H. 


is now engaged in sending out regular 














il _ —|time signals each night, but the German 
delegation finally entered into the present [; =) 
} 
| 
| 


THE WIRELESS MAN ics awe nnne ier ae e°t(| “The World 
By FRANCIS ARNOLD CCLLINS Cay aah NaS as - : e or moves— 


the Kiffel Tower for wireless signaling as 














mation you generally want is a subject of current issue—a live topic of 


to-day. The only Encyclopedia that SOLVES THIS PROBLEM is 


Everv lad, of every age, who has dabbled 
a little in the magic of Wireless, will find being the highest in the world, and also W * 
this just the book he has wanted. to the established reputation of the ob-|| e must move with it 
reader spends a night in the great com servatory, one of whose eminent members, 
nes ae sa =zaiy * ye M. Ch. Nordmann, supplied me with the !| Every subject on which you should be informed is constantly changing— 
a present information. information which is out of date is worse than none at all. The infor- 
| 


fesides the tower, whose signals carry 
for nearly 4,000 miles at present, but 
| which is not sufficient for more distant 


points, there are chosen a certain number 


of other stations encirciing the globe, and 


fall these will be regulated according to 
the tower plant. Each station in turn 











Perpetual Loose-Leaf | 
ENCYCLOPADIA Im 
all the stations are working it is not too &Research Bureau for Special Information 
canernrgiion oma ns ae The Problem Solved 


day at least, for the use of navigators, ex- 


| will serve as a center for sending out time 
signals over a given radius, these to be|| 





}sent at different hours of the day so as 
not to interfere with each other When 


In 1907, Thomas Nelson & 
Sons—established for over a 
hundred years in Edinburgh 
Scotland — perfected and pat 
ented a Loose-Leaf Binder 
a volume so practicable that 
by simply turning ‘@ nut the 
pages are loosened, when th 
old obsolete pages can b« 
easily removed and the 
new pages substituted. The 
publishers issue to subscrib 
ers, twice a year, not less 
than 250 revised pages—in 
5 March and in October 
That Little Bar and Nut has solved the problem. thereby making Nelson's 
Bound in 12 Handsome Volumes Rae Sane aes 


and abreast of the times. 


plorers, surveyors, railroads, scientific 
stations, clockmakers and the like, giving |} 


il 
' 
i? 
f 
hE 
‘ 
A 
| 


the exact time within one tenth of a sec- 
ond. It was decided that the time in all 


cases is to be based on the Greenwich 





meridian as a standard, to which it is 
easy to bring the local time at any spot 
by astronomical observations. In this 





lings no matter what station may be send- 





ing the time signals, by referring to the 





chart. The stations which are chosen by 
the conference to act as time signal sta- 
tions are as follows, and accompanying 





| 
way navigators are able to find their bear- | 
| 
} 
| 


each is the figure for Greenwich time, Nelson's maintains Permanent Editorial NELSON'S RESEARCH BUREAU for | 
| which each one will send out. For this staffs in New York, Edinburgh, and Mont- Scientific and Special Information is the only i] 
A real. The Editor-in-Chief is John H. Finley institution of its kind, and is maintained at i} 
there is used the new 24-hour time nota- | Ph.D., LL.D., President of the Colleze of the the expense of Thomas Nelson & Sons for | 
: ar a 2s | City of New York; Pe N anadian Editor is the special service of the subscribers to 
tion, starting from midnight as usual, but William Peterson, LL O.M.G Principal Nelson's Perpetual Loose-Leaf Encyc lopedia 
| counting 24 hours for the entire day up to of McGill University, Montreal. ‘anada and It guarantees to furnish all the information 
. the European Editor is George Sandeman, that is available in the civilized world 


| the following midnight. Thus 3 o'clock M.A., Edinburgh, Scotland 


‘Paria, widulght oud tt) eases sau ee. || ANSWERS EVERY QUESTION AND IS PERPETUALLY NEW 


Paris, midnight and hours; San 














A RESIN OS Se ER I it, 














nando, Brazil, 2 and 16 hours. Arlington, | 
WRITE FOR IT ic & A. S&S enk 2 tee Seed Nelson’s contains the United States 1910 census statistics—population, agri- | 
Tinie ete: Be ; 2. Sr culture, and facturers. A complete account of the Presidential Election of | 
; (Somali region) and Manila, 4 hours: 1912; the attempted assassination of Colonel Roosevelt; the 1912 Parcels Post i 
“ M HANSON S | Timbuctoo, 6 hours; Norddeich, Germany ||| Law; the Panama-Pacific Exposition ; the late Vice-President Sherman; the pres- i} 
e | (the great wireless station), noon and 22 || ¢m@t Balkan War; and thousands of subjects that cannot be found In any other j 
a azine n (poem > Massaowh (Erythrea). 18 hear Encyclopedia. This has been made possible and practicable only by means of ‘| 
S; Massi ») » ours: 
A : , =e Nelson’s Patented Loose-Leaf Binding Device. ° 
4 ge cy |} San Francisco, 20 hours. However, it | 
me largest 7 = world, furnishes all should be stated that these decisions are THE AUTHORITY WITH AUTHORITIES Ff 
zin \é . a | | 
han, wal Gan enue ak of a scientific but not a governmental || Nelson's Perpetual Loose-Leaf Encyclopedia and Research Bureau for Special Pt ie 
reliable service. order, and it is now required that each of aie of Been —— of er ao: bese Chine, Mikedo,@” pe 
Vv . the respective governments enter into the || of Japan, Viceroy of India, Premier of Canada, Chief Departments of the Pa send me 
Sa vave M M scheme. N " as shall ga ay United States Government, Universities, Colleges, Libraries, Schools and .«" _, POrifolte con 
agazine oney a eme 0 dou t this will follow, as if Educational Institutions everywhere. THE MOST PRACTICAL AND ,¢ an full een 
a 1913 Catalog (44 . is now recognized that the wireless time USEFUL XMAS GIFT. Write to us and learn how you can place ,¢ formation, facsim- |} 
€ pages) lists more | signals will have a great practical value. || Nelson's Perpetual Loose-Leaf Encyclopedia in the home for a .¢ | te letters by great |; 
ie 7000 Periodicals and Club Offers. ey s practical value. ||| Christmas present on the payment of only $1. o” sitsacn’ aa 
Ze [~ ——— and is FREE | | oe” «LOOSE LE iy ERCTOLOPAE 
ou for the a: i ) | A liberal allowance will be made on old Ency- A rs , 
sking The Tenth International Congress of EXCHANGE 2\.pardiastoapply as part payne onre m2 rousrrcitinponmation. Pits || 
— Send is Vou NOW Agriculture will be held at Ghent, Bel- incurs no obligation on my part. || 
ame and Addoess gium, June 8th to 13th, 1913. The gen-||| THOMAS NELSON & SONS ,’ - 
e ~ ame 
4.M. HANSON’S MAGAZINE AGENCY eral secretary is M. Paul de Vuyst, direc- Publishers Since 1798 Pod if 
228 Hanson Block, Lexington, Ky. tor-general of the Rural Office in Brus- || Dept. 21M, 381-385 Fourth Ave., N. Y. City e OM i| 
laisineellliceeeeeeencitnnaninieanen Hl ‘a NEPESEeeeeee Serer i} 
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Their past goodness is 
hisiory — their future 
goodness is assured by 
the Liggett & Myers 
signature. 


y Richmond 
c Straight Cut 


C7garelmlles 62 Pak 


or Plain 
Favorites for over thirty years 





The old “wooden navy” that pro- 
tected this country when Richmond 
Straight Cuts first saluted American 
Smokers has all gone to Davy 


Jones’ locker——to be replaced by 
modern dreadnoughts. 
But the gallant Richmond 


Straight Cuts are still here, just as 
good, just as popular, now as then. 


20 for 15c 





























Saves Time— |} 


Prevents For Rapid Adding and Figuring 


The Comptometer is to the bookkeeper, bill clerk or accountant what 
the typewriter is to the correspondent—an economic necessity. 

Time spent on figure work that a machine will do quicker, 
easier and more accurately is needless waste of mental energy. 


ADDS DIVIDES 
MULTIPLIES SUBTRACTS 


Wonderfully rapid and accurate on addition—anyone with a little 
practice can do two hours’ work in one. Simply press the keys—the 
maghine does the rest. ay 
Being exclusively key operated— no lever to pull — it makes swift work o 
P extending and checking bills, inventories—handles fractions and chain discounts 
as easily as whole numbers; prorates costs, figures percentages, etc. 
Why not let us send you a Comptometer on trial—no expense, no obligation. Write us now. Ask 


for copy of ‘“Kapid Mechanical Caiculation." Lee 
FELT & TARRANT MFG CO,, 1708 N. PAULINA ST., CHICAGO, ILL. 























= 400.31 on the Side 


Mr. F Duniap of West Salisbury, N.H., in the past twenty- 
five years has cleared $13,400.31 from hens This is aremarkable 
record, when it is known that Mr. Dunlap is employed ten hours 
a day in a store and all the time he has to put in with his hens 
is what he can get morning, noon and night This $13,400.31 
was all made on the side. Nor does Mr. Dunlap get fancy prices 
for what he has to sell. He ships to Boston, and takes current 
quotations from the commission men there. Mr. Dunlap began 
in 1887 with twenty hens. In 1910 his poultry profits figured 
out $1.188.05—and this is all on the side. Mr. Dunlap'’s hens 
have bought him a beautiful home, purchased a horse and carri- 
age, sent three boys to scho | and college, besides saving some- 
thing for a rainy day. Can others doequally well? ‘Sure thing 
says Mr. Dunlap, “if they will wear out the soles of their shoes 
faster than they do the seat of of their chair."" Thestory of Mr 
Dunlap’s success and his me thods is told in the book, *‘Side-Line 
Poultry Keeping and it is only one out of a score of things toset 
the blood tingling and make one resol ve toget next to the $600 000 
000 spent in the United States each year for poultry and eggs 
a kept 





his hens pay him $1,009.31 in 19 


$1,009.31 2A wp of Haverhill, Mass... a chee cutter, made bi in" Gide-Line Poultzy Keopis 
ae * SIDE-LINE POULTRY KEEPING” 


how to make money with pigeons, ducks 





















is the name r producing eggs 
i Her me d market gardening, how to buy and sell to advantage, 
Side- Lin try Kees 2 w to pick out the laying hens, how to put down eggs so 

pouitry keeping ss the ot keep a year, etc * 
tells how t make poultry keeping pay o every man who wishes to make money on the 
metho c H. Dunlap of We pensable to the man who is lookin forward 
makes e ~y ur from eps, ent, healthful life of the poultry farm 
hours a day to } » eta ‘ Price 50 Cents, or with ti e 
tella how t what breeds pa one year 75 cents, two years’ 
t make ), or given as a premium for 
bro , © cents each. Our paper is 

econom t » 124 pages, 50 cents per year 

or be st vesuite O cents, Sample free, Catalogue of poultry 





trap nests. 
that can be made for 


American Poultry  reeereg 226 Hodgkins Block, Syracuse, N. Y. 





Biya and is 
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| RECENTLY PATENTED INVENTIONS 

rhes imns are open t patentees 
notices are arrangement 
vith the inventors rerms on application to th 
\dvertising Department of the ScrenTiFic¢ 
\MERICAN 


inserted by special 





Of General Interest, 
MEANS FOR PACKING FRESH —— 
APPLES H. B. Kopr, P. O. Box 1236 





Haven, Conn This invention has roe 
| reference to means or method of packing frest 
| pineapples which may have become substan 





tially ripe b being gathered, whereby they 
may be shipped with safety and whereby the 
highest market prices are attainable. 
EQUILIBRATOR.—-Metvin) VANIMAN de 
ceased, care of Gustav Bissing, 2 Rector St., 
New York, N. Y This invention relates to 
le combined equilibrator and ballast, more ap 
| plicable to aeronautic devices, and an object 
bes the invention is to provide meens- for 
|} quickly raising water-ballast to the aeronautic 
| ship while sailing over the water, which may 
| if desired, be used as a drag. The device of 
| the indicated character is provided, which, in 
water, will offer a mini 
nts of the aero 


passing through the 
mum resistance to the moveme 
nautic ship 

LEAF BINDER.—J. T. Brink, Sta 
ition C, 414 Broadway Ave., Topeka, and H 
NORDSTROM, Topeka, Kan. The 
the invention is to provide a new and improved 


| LOOSE 


purpose of 





form of loose leaf binder constructed so as 
to be of substantially unlimited capacity, and 
upable of quick and easy opening and closing 
for inserting or removing leaves 
TRANSOM LIFTER.—J. H. Gartner, 631 
| ith Main St., Pocatello, Idaho In this cass 
ja vertically slidable rod is employed, but the 
ipper end of the same is connected with the 
transom proper by means of a spring, which 


is held slidably in a curved guide attached to 

|} the door casing; and the rod is operated, that 

| is adjusted vertically, and locked in any posi 
tion, by improved means. 

INVALID'S BODY SUPPORT.—E Ss 

| Weaver, P. O. Box 8, Arapahoe, N. C An 
»bject here is to provide a device by means of 


which a person, such as a paralytic, who is 
deprived of the use of some of his limbs, may 
t nabled to support his body and even to 
walk Further to provide a device by means 
been paralyzed or 
rendered unable to support. the 
aid in walking 


of which a leg which has 
otherwise 


body may be moved so as to 


OILER R. H. Evans, care of Grand Cen 
tral Hotel Nelson, Riondel, British Columbia 
Canada. This invention provides an apparatus 
wherein provision is made for the exclusion of 


extraneous matter, such as grit, dust or water; 


provides means for insuring the supply of oil 
when desired to avoid leakage of oil fron 
the apparatus: to steady delivery 
of oil during the use of the oiler; and to pro 


device in sealec 


insure the 


vide means for locking the 
position, to prevent the delivery of oil there 
from 


Heating and Lighting. 


GAS BURNER.—W. N. Best, Sr., 11 Broad- 
way, New York, N. Y The 
this inventor is to so construct the 
that the combustible gas after escaping will 
become mixed with air and burn closely ad 
jacent the surface of the refractory material 
last will retain the heat and facilitate 
the combustion 

METHOD OF PRODUCING LAMP CHIM 
NEYS W. J. Wambaren, Box 723 Morgan 
town, W. Va The object here is to produce 
having an ornamental top which 


burner 


which 


a chimney 
does not require a relative thickness of glass at 
|} the top, but in which the top and body of 
|}the chimney are of uniform thickness, thus 
doing away with the excess of breakage due 





| 

| 

| to unequal expansion and contraction of the 
|} relatively thick top and thin body. 

TUBE SCRAPER.—M. J. TuHorsen, 324 
Park Ave Weehawken, N. J The invention 
has reference generally to boiler tube scrapers 
ind more particularly is directed to a device 
designed to more thoroughly and effectively 
clean such tubes in the 
prevent the material scraped from the tube 
om becoming wedged therein and clogging the 


manner designed to 


me 


GAS GENERATOR 


to provide a light, 


portable device especially designed for use 
with prepared cartridges, and having means 
for moving the cartridge into or out of the 
water, and for sealing the cartridge in a holder 


when not in action. 


Household Utilities, 
WASHBOARD.—MartHa <A. Morse, 230 
Keap 8t., sgrooklyn, N. Y. The object here 
is to provide an improved means for retain 





ling the soap or other cleaning agent that may 
be used, in convenient position, with a view 
|to its ready application by the user to the 


LIBBEY, 
provides 


EXTENSION TABLE.—S. R. 
| tonwood, Idaho. The invention 
table having disappearing leaves which may be 
brought into or out of place by the act of 
pulling the ends of the table apart or pushing | 
them together. Novel means provide for rais 
ing the leaves into place or for causing their 
| disappearance. 


special aim of | 


S GENE R. C. BrapLey, 337 De me 
Sird St., Shreveport, ey An object need is | cz WANTE 


compact, and easily trans-| 





“STAR” Saas 
achmen 
For Power LATHES 
Suitable tor fine accurate work 
in the repair shop, garage, toob 


room and machine shop 
Send for Catalo oan B 


SENECA FALLS MFG. CO. 
695 Water Street 
Senex Fale N. Y..U.S.A, 


are the result of 
years of experience, 
00 es Sebastian Lathes 
have been on the 
market 25 years 


13, 14 AND 15 INCH SWING—CATALOG FREE 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0, 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 13-in, 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand. 
up Treadle. 

W. F. & J. Barnes Co. 
Esta ? 


1999 Ruby Street 
Rockford, Ill. 


The Elkins Saw Filer and Clamp 


is a useful tool in every carpenter’s shop. It holds 
saw to perfection. Is complete in itself. Alway 8 re ady 
















id filesa 
for use, 





It is light, strong and durable, 


with no loose parts to get lost g es time and 

or out of order ae i 
" ed to a 

A. J. WILKINSON & CO. t cireu- 


Machinery and Tools 
184 Washington Street, Boston, Mass. 


GROBET | 
SWISS FILES 


$2. 50 





SSS and other high-class 
Tools are shown in ‘‘THE T OOL- 
MONGER’”’—its 375 pages, and will be 


mailed on receipt of 6 cents in 


MONTGOMERY & CO. 


105 Fulton Street New York City 7 


You May Crowd a CRESCENT JOINER 


stamps. 















in six sizes 

all abe ma 

of fend Save, saw Ta 

Planers and Matche 

pag Saws, Uorers, Disk Grind 
» Variety W od Workers. 


THE CRESCENT MACHINE c0.. 230 Main St., Leetonia, Ohio 
PORTL AND CEMENT M. AKING i is described 


in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, 1511. Price 
10 cents each. For sale by Munn & Co., Inc., and 
all newsdealers. 


* THE SCHWERDTLE STAMP CO. 
i STEEL STAMPS LETTERS & FIGURES. 
| BRIDGEPORT CON 


Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


MODELS! HCA MODEL FOS 

















FR ‘ a! 





cece AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For ale by Munn & Co., Inc., and all newsdealers. 
RUBBE Expert Manufacturers 
Fine Jobbing Work 
PARKER, STEARNS & CO., 
286-300 Sheffield Ave. i Brooklyn, N. Y. ¥. 








To manufacture METAI 
SPECIALTIES, 20 years 


experience in making Dies, Tools and Special 


im Machinery Exp ert work Co mplete equipment 
blige STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So. Clinton Street, Chicago, Ill 








SOUTH BEND Screw. Cutting 4 18 inch Swing, 
cernagater Gop ed, Powe r, Foot or Elee- 
‘| A THES trie Motor Drive. Built in 30 sizes. The 
Practical Lathe. as atalog giving 
| price and description of entire line. 
| SOUTH BEND MACHINE TOOL CO. 
421 Madison Street, South Bend, Ind., U. S. A. 


MECHANICAL 
SUPPLIES AND MATERIAL 
all kinds 
EXPERIMEATAL AND 
LIGHT . a 4 ink ORS 





132 MILK “STRE ‘ET. BOSTOS 


| cloth, which is being rubbed upon the board We manvfacture Metab 
for the purpose of cleaning the same. INVENTORS Specia.tTies of all kinds, 
I i largest equip- 





to order 


Cot- | ment; lowest prices. Send perfect sample F 


for low estimate and best expert advice 
* | THE EAGLE MFG. CO., Dept. A, Cincinnati, O. 


_MASON’S NEW PAT. WHIP HOISTS 


| save expense and liability incident to elevators. Adop- 

ted by principal storehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. I., U.S. A. 
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S. Pat. Off 
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Machines and Mechanical Devices, 
POWER TRANSMITTING 


DEVICE.—JI. W. 


The only oil eaten contains graphite in colloidal form Sroker, 612 E. Harrison St., Marion, Ind. An 
Irs oO It Prevents Carbon Troubles | @bJect in this case is to provide a device for 
It P Wea It Increases Compression !®¢reasing power, whic h is made of few parts 
It I Powet uces Friction and is not liable to get out of order. A 
N torboat or Motoreyecle further purpose is to provide a device arranged 
id fort f aye ve LP so that by a slight change the ratio of the 

t! increase of power may varied 
International Acheson Graphite Co. ivi, W. uecn.-éan of Mae See 
a mn oS iiiice 407 Sunset Bldg Bellingham, Wash This 
: davit may be quickly operated to extend out 























> WATER WORK PLANTS 
for Railroads, Factories 
and Raral Homes 

Write for 


Circular 
FS.” 











Baltimore, Md. 





) 
CORRECT 
IDEAL 


EVERY EXPOSURE 
EVERY NEGATIVE 
THE ‘WELLCOME’ PHOTO 

ExPosuRE RECORD AND DIARY 

19 t Q I 
¢ i , 50c. 
ME & 85, West ty-third 
and 101, Coristine Building, Montreal 
- 


bL —. 
BrRRov LL 

Nulite Portable Parlor Lamp 
TI ve hear est, best an j most beautiful light ob- 
tainable for town or country. Makes and burns 
its own gas; 300 C. P. 5 hours for | cent. Can 
be used anywhere with amazi ng results Low 
in price. Thoroughly reliable. Many new and 
exclusive features Best proposition of the year 

for agents Write today for full details 
NATIONAL STAMPING & ELECTRIC WORKS 

412 S. Clinton Street, Chicago 


memory is absolutely essential to BM 
for memory is power. Be success- 
ful— Stop Forgetting! 
The Dickson Method of Memory Training 
ma kes you “Forget Proof,’’ develops will, 
fidence, quick thought, ready speech, 
e i wr free book *‘How to Remember’’- 
names, studies, also how to se cure 


f 
FREE, my$2 DeLuxe book, ‘How to Speakin Public.’ 
Dickson Memory School 5(7Auditorium Bldg. Chicago 


Tin, Moror 


2amne 4 Crcie 
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Catalogue M Free of Motors -_aoeanenal 
Catalogue 68 Free of Boats 
ENGINES FROM 2 TO 40 HP. 
in STOCK 


PALMER BROS 
Cos Cos. Conw 
















for 40 py ill atalog 
a) “DEAL "AEROPLANE ‘a SUPPLY co. 
JZ 83-54 West Broadway, New York 


Vice Be IDEAL FLYER} 


ROTARY PUMPS AND ENGINES 
Their Origin and Development 


An important series of papers giving a historical resume of 
the rotary pump and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms o 
pumps and engines. 38 illustrations. Contained in Supple- 
ments 1109, 1110, 1111. Price 10 cents each. For sale by 
Munn & Cc., Inc., and al! newsdealers. 


CRUDE ASBESTOS. 


DIRECT FROM MINES 
PREP ARED R. H. MARTIN 
Asbestos Fibre OFFICE, ST. PAUL BUILDING 


for Manufacturers use 220 Broadway, | New York 
Brewers 


Corliss Engines, 
and Bottlers’ Machinery 


The VILTER MFG. CO. 
899 899 Clinton Street, Milwaukee, Wis. 


Learn Watchmaking 


We teach it thoroughly 
formerly took years 














in as many months as it | 


ticeship. Money earned while studying. Positions 
secured. Easy terms. Send for catalog 
ST. I. LOUIS WATCHMAKING SCHOOL, St. Louis, Missouri | 


Print your own cards, circulars, 


M book, newspaper. PRESS $5, ar- 
*Money'::; 


otary $60. All 





, rules 





sent. P. rint for others big: profit 
Write factory for press catalog, 
TYPE, cards, paper, etc. 


<5 
EXCELSIOR 


ings 25c. Parlor Tricks Catalog Free. 
MARTIN! KA & CO., Manufacturers, 493 Sixth Avenue, New York 


Learn to Stuff Birds and Animals. A 


ghtful art, easily 
Searned at home Big Profits. Save your tr ophies. 
borate your home. We teach men, women, boys 
mail. Write ior Free Boox today. N.W. School 
Taxidermy, 4059 Elwood Bidg., Omaha, Neb, 


THE PRESS CO., Meriden, Conn. 





PEDIGREE 
TANKS 


_ The Baltimore Company 


Joes away with tedious appren- | 


- RE | cialized, 
Magical Apparatus sake psa 22 


Grand Book Catalog. Over 700 engrav | We are 





driving the elevator 

APPARATUS FOR ISSUING 
ING TICKETS AND OTHER 
I. F. Sovtace, 44 Rue 
In this invention the 
in withdrawing the 
time 
price of the 


adapted for 


OR 


DELIVER 


Chanzy, Paris, France 
actuation of the 
ticket or other 
actuates an apparatus 
ticket 
tickets previously 
therefore 
and 
value of the 
MOLD W. J. 
son, Me 


the same 
idds the 
total 
The apparatus 
ery apparatus, 


withdrawn 
value of the registered 
comprises a deliv 
apparatus for total 
tickets issued. 


adding 
izing the 
Boyp, Sr., 
Leansboro, Ill. a frame 
with two sprocket journaled at 
each end, with sproket chains disposed 
the sproket and 
crum members mounted 


care of H. 
This mold has 


wheels 


Ander 
one 


wheels, connected with ful 


to slide on the fram 
so that when one of the sprocket 
rotated the will be 
relatively to the frame, and the 
are pivotally connected with the 
ers, and with the 
d to push the 


WEB OR FILM 


members 


fulerum 
arms which 
fulcrum mem 
members 
last into position. 

FEEDING MECHANISM 

J. Unie, care of L. G. Erb, 1062 Clay Ave 
New York, N. ¥ This inventor provides a 
mechanism, permits proper 
ithe web or film and at the 
taking or projecting of 
jerk or jar of the film or 
avoiding the usual flicker of the picture 
jected on the screen 


mold-side 


move 


feeding of 
time 


which 
same allows 


an accurate pictures 


| without thus 


pro 


web, 


Prime Movers and Their Accessories, 
|} AUTOMATIC STEAM FEED AND PISTON 
ROD SUPPORT.—W. Van Der Least, 
Wis. The object of this invention is to 
vide a steam feed and piston rod support for 
use in the steam feed cylinder, for supporting 
the piston rod to prevent and 
quent wear op the packings and loss of power. 

PRESSURE GAGE.—-E. J. Tavervy, 
Pa. This relates generally to 
sure particularly to an adjust 
able connection between the expan- 
sible element and the intermediate actuating 
devices for the pointer. The construction and 
arrangement of the parts are such that adjust 
ments made without dismantling the 
gage. 

CARBURETER.—L. Sticer, 2505 Delware 
St., Indianapolis, Ind. The objects of this 
invention are to more thoroughly atomize the 
hydro-carbon liquid; to maintain 


sagging conse 





Sayre, 
invention pres 
and more 


gages 


means of 


may be 


around 


wheels is 


and conveyer. 
ARTICLES 4G. 
devices 


which 
to the 


hydro-carbon | 


spray as near as practicable centrally in rela 
: . ' 

tion to the atomizing chamber through which 

it is forced to the engine throttle; to heat 


engine 
connection 


the atomizing waste 


adopt the 


chamber by aid of 
carbureter in 
with a variable damper; to provide an ar 
rangement for controlling the needle valve in 
atomizing; and to provide an adjustable float 
within the apparatus. 
PRESSURE GAGE J 


gases: to 


OKILL, 39 Highfield 


Grove, Rock Ferry, Cheshire, England. This 
invention relates to pressure gages, and has 


for its purpose to construct a simple and con 
venient gage for measurement of the 
attained in fluctuating or 
as is produced in the 
of internal combustion engines. 

| 

| 

' 


maximum 
pressure pulsating 


pressure such 





Note.—Copies of any of these patents will 
be furnished by the ScIENTIFIC AMERICAN for 
ten cents each. Please state the 
patentee, title of the invention, 
| this paper. 


name of the 
and 








We 


we are 


that 
ser 


fact 
competent 
patent or trade-mark 
composed of mechanical, 
thoroughly 


attention to the 
render 


to call 
position to 


wish 
in a 
| vices in every branch of 
work. Our staff is 
electrical and 
irained to prepare prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, 
technical, or scientific 


chemical experts, 


and 


or of the spe 
knowledge re 
render 


prepared to opinions as to 


validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 


unfair competition matters. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 


tries foreign to the United States. 


cylinders 
| 


date of | 





Nespit, | 


ward a track on which the supporting carriage 

may travel, the means for extending outward 

ELECTRI MOTORS the track, and for supporting the carriage on 

Dynamos the track after it is extended, being operable 

SPECIAL Grinders by a single member under the control of one 
MACHINES Polishers man 

ROTH BROS. & CO. GRAIN ELEVATOR.—R. L. Mapson, La Mesa 

$98 Leenis Suet, Chieu, Mh. Cal., This invention provides a conveyor and 

elevator adapted to be disposed at a plurality 

of angles relatively to one another, by means 

of which grain may be conveyed from a plural 

ANKS and of All Sizes ity of positions to be fed into a threshing 

OWERS for Every | machine which remains stationary, there being 

Purpose means connected with the threshing machine 


article at* 


moved | 


will be | 








THE GUNN FURNITURE COMPANY, Grand Rapids, Michigan 
Makers of 
OFFICE DESKS, SECTIONAL BOOKCASES, FILING DEVICES 
Catalogs on Request 














( Dustless, Sanitary Cement Floors 


are produced by coating with TRUS-CON FLOOR ENAMEL 
tile-like surface. ear-resisting ; stain-proof ; oilproof. 
Applied with a brush. 


Trus-Con Floor Enamel 


is used in Factories, Warehouses, Power Plants, Hospitals, Schools, Offices, Residences, Garages, etc 


Gives a smox ah, 
Furnished in a variety of colors. 


Stops dusting of concrete floors. 
Easily cleaned by mopping 









Booklet, Color Card and valuable 
suggestions. Write today 


The Trus-Con Lahovetesies 


402 Trussed Concrete Building 
DETROIT, MICHIGAN 


fings, Technica! Prints 


FREE ! 




















QHow it is constructed, how much it | 

THE EDISON CONC H U oe cost, is it practical from an archi- |! 
ectural an engineering standpomt ? Hl 

These and other important questions relating to the structure are discussed in a good, Prewmen | illustrated article published in {/ 
Scientific American Supplement 1685. Price 10 cents by mai. Order from your newsdealer or from lj 
MUNN & COMPANY, Inc. Publishers || 

361 Broadway, New York I 




















THE 
SMOOTHEST 
TOBACCO 


Real companionship for the pipe. 


The choicest Burley leaf that grows — 
perfectly matured. 


A mellowness which makes the flavor most 
delightful — a smoothness unequaled. 


Smoke "Velvet" — 
it will give you all the pleasure. 
Too smooth to irritate ! 

Ask your dealer for a tin of Velvet— 


You will enjoy it! 
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“ 34 See 
A | of? . 4 
a 
| 
| 
] 
Waltham Riverside for | | 
y tulated | 
ij and the gift will 
} 
“ 
W altham (Riverside) Watches | 
| 
4 tin ba i time t both me ymen For the 
¥ po ed t a Waltham ordinary purposes of lite it 1s | 
R le watcl but a pecial probably the one best choice from 
like Christmas » birth- the w rld ot watche To give a 
to the watch a p petual yne ac mpliment, to own ne 
t which adds ¢t t valu 1 a luxury =p 
| eae 
At Waltham, watches ar We have published a handsome y © er 
mad \ r r ter m r } 1 al 
a . : *" Riverside booklet, full of infor- : we Sai 
; i by m as oo mation about these watches and ice next May— S.S. 1 hon 2 na, ne 
r anyw her else the World’s Largest Ship 5 _ 
. j ie rather interesting to anyone w ho s 4 
A ihe first wor 1 i ) t ' . 
, . owns a watch This booklet i and PANAMA A s 
last is manufacture of mar- free and will be sent you for the WEST INDI a Se ’ , “2 a 
shoudl onewes ime keepe . , ‘ 1" uring January, February, arch and Apri d ; > 
a . “a s tim . ~~ asking, and if there is any matter by S.S. Moltke and S.S. Victoria Luise. 2 ORIENT %33 taney 28 
eam. connected with watches on which ] cruises from New Orleans, Jeni. 23, Feb. 10, by tons), 80 dave, S529taN co. ’ 
: - : iil bs Kronprinzessin Cecilie, .. 
The Riverside i the most you would like to question us we } | 7 > 
populace Welthem model. le comes ave Glad to hove you write to cur | AROUND THE WORLD Hamburg-American Line 
in five sizes at different prices for Office of Info tic | Sixth Cruise sailing from San Francisco Feb. 6, 41-45 Broadwa i 
heated : ne 1913, by S.S. Cleveland (17,000 tons), dura. Y New’ Verk City 
P ™ ‘ e } tion 110 days, $650 up, including all necessary Boston Philadelphia Pittsburgh Chicago 
Waltham Watch Company Waltham Mass ee — een at 
| 
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THE BOY'S 
BOOK 
OF NEW 

INVENTIONS 


By Henry E. Maule 











Every boy 1s inter- 
ested in wireless 
telegraphy, aero- 
planes, photogra- 
phy, motion pic- 
tures, etc. This 
book gives every 
boy a chance to 
read accurate accounts of all the greatest new inventions, told in a way that is more 
fascinating than fiction. It is the adventures of a boy who went to the workshops of 
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| since March 1, 1912, in the 
| number of direct branch offices 
of the Remington Typewriter 













































| 
} = 7 S i] . : “3 : ‘ 
i C ompany in the United States. | inventors, aviators, electricians, and photographers. All the valuable hints for putting 
t 4 ] to test the great scientific theories are given by a scientist who goes with the boy to 
i The importance of this fact to the typewrig ’ | explain things. These can be used by any one interested in such inventions as 
| user lies in the expansion and development : Nikola Tesla’s steam turbine engine, a model of which the size of a derby hat, 
} Remington Service Efficiency. > develops more than | 10 horse-power. Sixty-three illustrations. Net $1.60 
i : Ren T 
i : The two factors of emington Typewriggr 
i Supremacy are Quality and Service. The one g@es PRINCESS RAGS AND TATTERS By Harriet T. Comstock 
with the sale, the other follows the sale. Thefine author of “Molly the Drummer Boy,” “Joyce of the North Woods," ete. 
ss in the machine. the other 1s back of the macffine Ths pte peace dann hag girl who made eae a Pp a — Noe 75 ca 
e oO c - ° 
And both are essential to the permanent satisf@ctia MRNCE UW COLOTS. INE 
| ? 
of the typewriter user AESOP’S FABLES Ilustrated by Arthur Rackham 
| The great expansion ot the Remington Sales Orgaffzatic A volume of endless appeal to every child. Uniform with “Alice in Wonderland,” which Mr. Rack- 
| has advanced our service facilines beyond anyffandge ham has made fascinating with his pictures. ; P 
attained or attainable 1 the past’ This service ges euffy- | Illustrated. Net $1.50. De Luxe Edition, net $10.00 
where and 1 covers everything. Whatever yougfieedgfi the 
typewriter service line, whether mbbons, cag§Ons @Mspec- THE BOOK. OF WOODCRAFT AND INDIAN LORE 
hans, adjustments, rentals os operators, the g#ang@ supply ee —_ - - - 
that need ane bound to be close at hand :{@foug®Machine is ; By Ernest Thompson Seton, author of “Two Little Savages,” Rolf in the Woods,"” etc 
‘ The art of camping, scouting, woodcraft and all good outdoor athletics. J]Justrated. Net $1.75 
a MONARCH | ROLF IN THE WOODS — 
s —— Se 
iI A fine story—brave, wholesome, thrilling. It recounts the adventures of a Boy Scout in the War of 








a SMITH PREMIERS a REMINGTON. | 1812. . Illustrated. Net $1.75 
a THE ADVENTURES OF BOBBY ORDE 


By Stewart Edward White, author of ““The Blazed Trail," ‘“The Riverman,”” etc 


’ S ~*~ € . P HI Being the outdoor experiences of Bobby, son of Orde, “The Riverman.” An ideal book for boys. 
“- ge PEnington Typewriter Company | Illustrated. Net $1.20 
rs 


Incorporated) I | = 
New York and Everywhere I 


\ Garden City DOUBLEDAY, PAGE & COMPANY New York 
] 
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abhanoabe 


ws 





IIE LL 


al 


lite 


WE 


= 


220A 


| ii 


ll 





HII 


J “ay I Fo 
P 


f Wy 





IT 


HIATT 


| 





This ts the 
Cole “50” Electric Starting 
Tourmeg Car 


$1985 


UL 


I 


| 


Remember when you bought your first 


motor car—the wise front you put up when the salesman began 
jabbering about the “carburetor” and the “differential”? 


I 


| 





You were depending then on the other fel- the deal—then and there—because you’ve 
low. He told you what you wanted. Now, taken the specifications of the COLE off 
you yourself 470w what you want, and say our lips. 


so In no uncertain tones. 
‘*T want a car my wife can start every time Series K ight 
from the driver’s seat by merely pressing a 
button. 


IAAT 


| 
Mt 


‘‘T want electric lights, three-point suspen- 
sion, unit power plant and enclosed valves. 


tL 








‘*My car must have long wheel base, elliptic 








springs and gasoline pressure feed service THREE CHASSIS THREE PRICES == 
tank in the rear. All equipped with Delco Electric Starter, lighting and ignition. = 
a ; —- Cole ‘*40”’ 116-in. wheel base, completely —— 
Put everything the driver needs right on equipped . . .  . ~~ $1685 —— 
the dash within easy reach. Cole ‘50’ 122-in. wheel base, completely = 

equipped . , , $1985 = 

**Give me a big roomy tonneau—plenty of New Cole Six C ylinder ‘60’ 132-in. wheel = 

: ° SPARC —— 

sprawl room and thick, luxurious upholster- base, completely equipped . $2485 == 

ing. All the same quality—merely diamonds of varying karat = = 

= e 

«6 a . —_ . oe Whether or not you are an experienced motorist, get the Cole Blue = : 

Add to this a big, powe rful silent motor Book, a 64-page liberal gasoline education—it is worth while. Fill ——— 5 

that zy silent—that does not falter at mud out the coupon today—you may be too busy tomorrow. =e a 

2 os ‘ ‘ = a4 

and hills. Cole Motor Car Co. - Indianapolis == 2 

‘*Then if your car has distinction—personal- The Cole may be seen at either the New York or Chicago Shows = { 

ity, if you please—and is backed by a big, = : 

dependable organization, if I can buy all this COUPON FOR YOUR CONVENIENCE = 5 

1. re . ’ p $9 — ta 

at $2000 or less, bring out your order blank. coin tnistias ones dae ecu, = 4 

Now, if the salesman you happen to be talk- ‘ ae obligation to myself, send me at once the Cole Blue Book =— oi 
‘ ne a ou interes me. ——— 
ing to represents the COLE, you have closed Nam = 
Addres =— 


} 
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Will there be a Victrola in 
your home this Christmag? 





You can search the whole world ové 
and not find another gift that will bri 


much pleasure to every member of the fe 





This.e & 
Victrola XI, $100 
_ Mahogany or oak 
Other styles $15 to $200 











Any Victor dealer in any city in the world will gladly 
play any music you wish to hear and demonst jets 
you the wonderful Victrola. me V7 VA 


Victor Talking Machine Co.; Canine wae a gi 


yphone Co., Montreal, Canadian Distrilators 










“HIS MASTERS VOICE 







alas use Victor Stachadile with Victor Recohde Victor Steel Néedles. 6 cents per 100. 
and Victor Needles—the combination. There is — Victor Fibre Needles, 50 cents oA poles n be 
no other way to get the unequaled Victor tone. ee eee tee) 





















